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" Tlie product of metis minds : 
In infinite variety r 



IlONDON 



THE 

HEALTH EXHIBITION LITERATURE 

PUBLISHED BY 

Wm. CLOWES & SONS, LXMXTKD, 13, Charing Cross, S.W. 



The first 16 Vols, are now Ready. 

THE HEALTH EXHIBITION LITERATURE. Complete 

in 19 Vols., each fully indexed Demy 8vo., cloth. Price £6 6s,, 
or any of the Volumes may be obtained separately, price 7s. 6d. each. 

HEALTH IN THE DWELLING. With a Preface by ^ 
Sir Henry W. Dyke Acland, K.C.B., &c. Comprising the 
' Handbooks, Conferences and Lectures exhaustive of this subject 
.3 Vols. ... I 2 6 

HEALTH IN. DIET. With a Preface by Professor Arthur 
Gamgee, M.D., F.R.S» Comprising the Handbooks, Conferences 
and Lectures exhaustive of this subject. 3 Vols. .. ... ... I 2 6 

HEALTH IN RELATION TO CIVIC LIFE. With a 
Preface by the Right. Hon. George Sclater^Booth, M.P. Com- 
prising the Handbooks, Conferences and Lectures exhaustive of this 
subject. 3 Vols I 2 6 

GENERAL HYGIENE. With a Preface by Captain Douglas 
Galton, C.B., F.R.S. Comprising the Handbooks, Conferences 
and Lectures exhaustive of this subject. 3 Vols. ... ... I 2 6 

EDUCATION CONFERENCE. Containing Full Reports of 

the International Conferences on Education. 4 Vols. ... I lO o 

MISCELLANEOUS LITERATURE op the EXHIBITION, 

mcluding the Special Catalogues, Jury Awards, &c., &c 3 Vols. ... I a 6 



A Complete List^ showing the contents of each of the above Volumes^ will he 
sent post free, and copies of any of the Handbooks, Conference Papers or Lectures 
may still be obtained of the Publishers. 

"The authors have been carefully selected, and the infonnatum convejred Is genenHy both usdol and 
trustworthy." — Times, 

"Among the actual results of the openmg of the Health Exhibition, not the least important Is the 
issue of a series of Official Handbooks that practically illustrate the science of health in ail its manifold 



aspects .The general excellence of the first instabnent of these handbooks promises well for the 

value and completeness q( the series ; while the price at which they are issued, should i 
they merit."— ^<»/«n^> Rtview, 



LONDON: 

WILLIAM CLOWES AND SONS, Limited, 

OFFICIAL PRINTERS AND PUBLISHERS TO THE EXECUTIVE COMMITTEEi 
13 CHARING CROSS, S.W. 
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VALUABLE WORKS 

ON 

THE LAW OF PATENTS, 

PUBLISHED BY 

WM. CLOWES & SONS, LIMITED. 



Demy 8vo., cloth, 704 pages, 258. 

PATENT LAWS OP THE WORLD, Collected, Edited, and 

Intlexed. By Alfred Carpmael, Solicitor, Member of (he Council and Patent Com- 
mittee of the Society of Arts ; Member of the Patent Committee of the British Association ; • 
Associate of the Institute of Patent Agents; and Edward Carpmael, B. A., Patent Agent, 
late Scholar of St. John's College, Cambridge ; Associate of the Institution of Civil Engineers ; 
Member of the Society of Arts ; Fellow of the Institute of Patent Agents. 

"The unriertakiDg was one which might well appal any but the most puinstaking and patient editors. . . . 
The profession alone can adequately appreciate the immense value of this work to themselves and to their clients. 
We cannot attempt to convey what this vnhi'i Is better than by saying that the laws of no less than fifty^one 
countries are given in detail." — Mechanical World. 

** The book may, without reserve, be recommended as the only complete and satiafiictory collection of laws 
which has yet appeared." — Law Journal. 

** The Patent Laws of the World submitted to us for review, seems to carry out very effectively the object of the 
authors. . . . The work involved in so complete and carefully arranged a compendium of the patent laws of all 
nations must have been enormous. , . . The tiook should be of much practical value to the many who are ooasulted 
uu questions of detail as to foreign and colonial patent laws." — Mining Journal. 



Demy 8vo., cloth, 18«. 

PATENTS, DESIGNS, and TRADE-MARKS (The Law, 

Practice, and Procedure relating to); containing the Patents, Designs, and Trade- 
-in rks Act, 1883 ; with the Bules and Forms, and the Official Instructions, Regulations, and 
Notices issued in pursuance of the Act; and also the Law Officers' Bules and Frivy Council 
Iliiles ; with full Notes and Comments. By Seward Brice, M.A., LL.D. (London), of the 
Inner Temple, Esq., Barrister-at-Law, Author of a Treatise on the Law of Ultra Vires." 

"This Is an attractive volume, well and clearly printed and neatly bound .... contains some useful information 
with respect to the three kindred topics of patents, designs, and trade marks. . . . The index must have cost a good 
deal of labour, and is uQUsually comprehensive." — Law Times. 

*' This is a valuable handbook upon the subject treated All Patent Agents and Legal Practitioners whose 

work lies with Patents. Designs, and X'rade Marks in any shape, should add this useful work to their Xbrarles.*'-^ 

Invention. 

" Mr. Brice deals with the substantive law as well as with the practice relating to its Pulflects, and the notes are 
written in dear and concise language. . . . The work forms a handsome volume of about 430 pages, of which nearly 
90 ure occupied by an index to which we must give a word of praise." — Solicitors* Journal. 

" Nothing could be clearer or better than the way in which the material is arranged in point of typography. . . 
This dosif^n has been well carried outi «Qd the result is a book containing an amount of information, practicallj 
sufficient for its purpose, within a very moderate compass." — Law Journal. 



Demy 8vo.. cloth, 12«. 6d. 



1883. 



PATENT. DESIGN, and TRADE MARKS ACT, 

With the New Rules, Notes, and Cases, forming a Concise Treatise on the Law and 
Practice of Letters Patent for Inventions. By Clement Higgins, Barrister-at-Law. 

" Our verdict on the book .... Is favourable ; it contains a great deal of valuable and well-dige8t«d information 
in a small space, and the arrangemeayt of the table of cases (which gives all the refere^cM) is excellent, and well- 
df s- rving of being Imitated." — Law 7%me«. 

'* The work in every way is a highly creditable performance .... In fact in all its features Mr Higgias's wodr 

appears to us to deserve succ ss." — Law J»ur7ial. 



LONDON: 

WILLIAM CLOWES AND SONS, Limited, 
Law Publishers and Booksellers, 

Sr, FLEET STREET. U. C, 
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EPPING FOREST 
LOPOH GREAT HEALTH RESORT. 



THE ELIZABETHAN BANQUETING ROOM, 
THE MASONIC ROOM, 
THE HOTEL COFFEE ROOM, 
THE TEA ROOM, 
THE SERIES OF ELEGANTLY-FURNISHED PRIVATE 
SiniNG OR DINING ROOMS, 
THE GRAND PAVILION, 

Are all available for Visitors who may require the comforts of a 

High-class Residential Hotel, 

OB A(X;OUUODATION FOB 

URGE OR SMALL PARTIES, 
BANQUETS, 
FESTIVALS, 
WEDDING BREAKFASTS, 



ROYAL 




EVENING PARTIES 



SIXTY ROOMS, 

InoludlDg a Seriea of 

BED SOOMS, 

Overlooking delight- 
ful Scenery. 



Is the centre ffom whicli to 
approacli the finest of the Wood- 
land and Glade, and the chief 
attractions of the Forest. It is close 
to Ghingford Station, and is reached 
by the New Boad and the Oreen Ride, 
and is near the Boating and Skating 
Lakes known as the Connaught Waters." 

A DAILY TABlI^HOTEiNNER 

From 4 to 8. 
BrEAKFA^T^, X^UJ^^CHEOJ^g, AND 

Cold Collation^. 



carriages and saddle horses for hire. 

Ckmtant Trains to CUngford from Liverpool Street^ City {Qreai 
Eastern Railway), 



ALEX. GORDON CO., Limited, Proprietors. 
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REGU LATIONS. 



Date. 1. An Intemational Inyentions Exhibition, under the patronage of Hor 

Majesty the Queen and the presidency of His Boyal Highness the Prince 

of Wales, will be held in London in 1885. 
Opeo. 2. The Exhibition will be opened in May 1885, and will continue open 

for a period of about six months. 
Objects." 3. Division I. (Inventions) will be devoted to Illustrations of Appa-* 

ratus, Appliances, Processes and Products, invented or brought into use 

since 1862. 

Division 11. (Music) will consist of examples of Musical Instruments 
of a date not earlier than the commencement of the present century ; and 
of Historic Collections of Musical Instruments and Appliances, and 
Paintings, Engravings and Drawings representing Musical subjects, with* 
out any restriction as to date. 

Awards. , 4. Medals in Gold, Silver and Bronze, and Diplomas of Honour will be 
awarded on the recommendation of Juries. 

Expenaesto 5. No charge will be made for space ; but Exhibitors will have to pay 

^cMbttonf' every expense of conveying, deliverix^, fixing and removing their 
Exhibits i and also the cost of the erection of counters when required : 
and they must, either personally or by their Agents, superintend the dis- 
patch, transmission, reception, unpacking, installation and (at the close of 
the Exhibition) the removal of their goods ; in default thereof the Execu- 
tive Council reserve to themselves the right of doing whatever may be 
considered necessary, at the expense of the Exhibitor. 

Delivery of 6. Should any goods be deposited in the Exhibition premises during 
absence of the Exhibitor or his Agent, the Executive Council will 
not be responsible for any loss or damage, &om whatsoever cause arising. 

Empty cases. 7. Cases must be unpacked as fast as possible, and the empty cases 
taken away by the Exhibitors or their Agents. The Executive Council 
decline to accept any responsibility with reference to empty cases, which 
must be at once removed from the building at the expense of Exhibitors. 

to^dbit**"^ 8. Applications to exhibit must be made on printed forms, which will 
be supplied on application to the Secretary, International Inventions 
Exhibition, South Kensington, S. W. ; these must be filled up and returned 
on or before the 1st November, 1884. The decision of the Council with 
regard to applications will be notified about the 1st of December. 
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Restrictions. 
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rates. 
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packages. 



Dimensions 
of cases, &c. 



Railings. 



9. The Council reserve to themselves the absolute right of refusing to 
admit any exhibit without neoessarily specifying any reason for so doing. 

10. Manufactured articles or products wUl only be admitted in so far 
as they may be necessary to illustrate an improved method of manufac- 
ture, or an improvement in the machine or process by which they are 
produced. 

11. Untried and unpatented inventions will not be accepted unless 
recommended by a competent authority. 

12. Where the invention relates to parts only of a machine, the whole 
machine will not be admitted unless the improvement (in respect of which 
the machine is offered for exhibition) cannot be sufficiently well shown 
without the exhibition of the entire apparatus, or unless in the opinion of 
the Executive Council the exhibit is of such special interest as to render 
its admission desirable. 

13. Inasmuch as the scope of this Exhibition is very extensive, while 
the total area available is limited, it will be necessary to restrict as much 
as possible the space available for each Exhibitor. It will, therefore, 
generally be preferable that inventions should (as far as practicable) be 
illustrated by models, which in the case of an entire machine may be 
accompanied by actual examples of the parts improved. 

14. The classification is not to be considered as exhaustive. Where 
there appears to be no head imder which an invention may come, the 
Exhibitor should apply for space in the group most nearly cognate. 

15. In cases where an invention may come within the scope of several 
distinct groups, the Exhibitor is at liberty to enumerate the groups into 
which he considers it should come, in order that reference may be made 
to it in the different sections of the Catalogue; but duplicate exhibits 
will not be admitted. 

16. Except under special circumstances, no applications will be enter* 
tained for space for objects which have been shown in the Smoke Abate- 
ment Exhibition, 1881 ; the Fisheries Exhibition, 1883 ; or the Exhibition 
of Health and Education, 1884. The space allotted to Agricultural 
Exhibits wUl be very limited. 

17. The Executive Council will endeavour to obtain, from the various 
English Bailway Companies, specitd terms for the conveyance of exhibits 
to and from the Exhibition ; and, should they succeed in doing so, such 
arrangements will be communicated to intending Exhibitors. 

18. All packages containing goods intended for exhibition must 
have painted on them the distinctive mark 1. 1. E., together with the 
name and address of the Exhibitor. Labels, addressed to the Secretary, 
to be attached to packages, will be forwarded to each Exhibitor. 

19. All cases, coonters, platforms, &c., must not, without special per- 
mission, exceed the following dimensions : — 

Show cases and partitions ... 10 feet above the floor. 

Cotmters 3 „ •, „ 

Platforms 1 foot „ „ „ 

. 20. Exhibitors may place railings around their stands, subject to 
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Votive 
power. 



Dangerous 
sabstanoes. 



Spirits, ^. 



approval ; bat in every instance the railings mnst be within the area of 
the " stend," fc, of the space allotted. 

21. The flooring mnst not be altered, removed, or strengthened for the 
conyenienoe of arrangement, except by sanction of the Executive Council, 
and at the expense of the Exhibitor. 

22. No Exhibitor will be permitted to display exhibits in such a manner 
as to obstruct the light or impede the view along the open spaces, or to 
occasion inconvenience or injury to other Exhibitors, or otherwise to dis- 
advantageously affect their displays. 

28. In order to ensure uniformity of decoration and general good effect, 
no Exhibitor will be allowed to put up any flags, banners, or other kind 
of decoration without special permission. 

24. Signs or name-boards must be placed parallel with the main 
passages, that is, parallel with the frontage of the respective stands ; and 
must in no case interfere with the lighting. They must be black with 
gold letters, and their position must be subject to the approval of the 
Executive Council. 

25. All handbills^ printed matter, &c., connected with exhibits, and 
intended for grataitous distribution, must first receive the approval and 
permission of the Executive Council, which permission may be withdrawn 
at any time. 

26. Exhibitors will be required to provide all necessary attendance and 
to keep their stands and exhibits properly cleaned and in good order 
during the whole period of the Exhibition. 

27. No Exhibitor will be allowed to transfer any allotment, or portion 
thereof, or to allow any other than his own duly admitted exhibits to be 
placed thereon, except by permission of the Executive Council. 

28. All goods exhibited must be in the name ot tne person who signed 
the application form. 

29. Exhibitors are requested to mark the selling prices of the articles 
exhibited, so as to facilitate the judgment of the Juries, as well as for the 
information of visitors. 

80. Objects cannot be taken away before the close of the Exhibition, 
without the special permission in writing of the Executive CounoiL 

81. Exhibitors, or their attendants, may explain their exhibits to 
visitors, but they will in all cases be forbidden to invite visitors to pur- 
chase the goods, the Exhibition being intended for the purposes of display 
only, and not for those of sale. Special regulations will, however, be 
framed with regard to perishable articles. 

32. Motive power will be supplied free of cost under certain conditions ; 
but Exhibitors will be required to pay for any gas or water that they may 
require. Exhibitors requiring motive power are requested to make special 
application to the Secretary. 

33. No explosive substances, nor any substances which in the judgment 
of the Executive Council are dangerous, will be admitted ; they may be 
represented by models or dummies. 

. 84. SphitS) oils, essenoest corrosive substuiceB, and generally all sub* 
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Btances which might spoii other articles or inoonvenience the public, can 
only be receiyed in sabetantial and suitable vessels of small size. 

35. The Exeoutive Council reserve to themselves the sole right of com- 
piling a catalogue of the esJbibits under regulations which will be duly 
notified. Each nation will, however, have the right to produce at its own 
expense a catalogue of all the objects in its own Section. 

36. The Executive Council reserve to themselves the right of causing 
any of the exhibits to be examined, tested or analysed for such objects as 
they may think fit. . 

37. No article exhibited may be photographed, drawn, copied or repro- 
duced, in any manner whatsoever, without the special sanction of the 
Exhibitor and of the Executive Council. 

38. The Executive Council wiU not hold themselves responsible for loss 
or damage occurring to any exhibit from any cause whatsoever; but, 
while declining any responsibility, the Council intend to take such pre- 
cautions as they deem necessary. 

39. No goods can be sent in previous to the Ist of March without 
special permission ; after the 15th of April no goods will be received. 

40. Passes to the Exhibition will be granted to Exhibitors and to a 
reasonable number of attendants. If these passes are used by any but 
those to whom they are issued, they will be immediately cancelled. 

41. The right to add to, alter, amend or expunge any of these Bules is 
eserved by the Executive Council. 

42. Both Englishmen and Foreigners in becoming Exhibitors signify 
by so doing their compliance with the whole of these Begulations, 
together with such other Begulations as the Executive Council may issue 
from time to time. 

43. The Executive Council reserve the right to remove the objects 
belonging to any Exhibitor who may not conform to the Begulations. 

44. If any damage or injury shall be caused or occsisioned during the 
Exhibition by any exhibited machine, implement, or article to any visitor 
or other person, or to any officer, servant, or others then and there 
employed by the Executive Council of the International Inventions 
Exhibition, 1885, then the Exhibitor to whom such machinery, implement, 
or article may belong shall indemnify and hold harmless the said Council 
from and against all actions, suits, expen*ses, and claims on account or in 
respect of .any such damage or injury which may be so caused or occa- 
sioned. 



SPECIAL BULES (IN ADDITION TO THE ABOVE) AFFECT- 
ING FOBEIGN AND COLONIAL EXHIBITOBS. 

Fot«ignCom- ^he Foreign and Colonial Commissioners appointed by their 

nussioAers, Qovemmentfl are invited to communicate with the Secretary. They will 
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be charged with the oonidderation of all questions relative to the distribu- 
tion of the space allotted to their respectiye countries ; and the Executive 
Council will place at their disposal all information and plans that may 
be useful to them. Foreign and Ck)lonial Commissioners will be required 
to guarantee that all exhibits in their respective sections are in accordance 
with the Classification and with the Regulations. 
Foreigm applicants for space from countries in which no Commissioner 

coiiDtries. Y^j^ nominated must appoint Agents in England to act on their 

behalf. 

^ 47. Applications from Foreign Countries and Colonies will be received 
up to the 1st of December. 
Foreign 48. Packages from Foreign Countries must have painted on them the 
packages. lettgj^g x. I. X. They must all be marked in such a way as to show dis- 
tinctly from whence they come, the name of the country, and the name 
and address of the Exhibitor. 
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LIST OF aROXTPS XJNDBB WHICH THB OLASSIFICATION IS 



DIVISION I.— APPAEATUS, APPLIANCES, PBOOESSES. AND PRO- 
DUCTS, INVENTED OR BROUGHT INTO USE SINCE 1862. 

1. — ^AORICfULTURB, HOBTIOULTURE AND ArBOMOULTUBE. 

2. — ^Mining and Metallueqy. 

3. — ^Engineebing CoNSTBuonoN AND Abohitectobe. 

4. — ^pRDtfE Movers, and Means op Distributing their Power. 

5. — ^Railway Plant. 

6. — Common Road Carriages, &c. 

7. — Naval Architecture. 

8. — ^Aeronautics. 

9. — Manufacture of Textile Fabrics. 

10. — Machine Tools and Machinery. 

11. — Hydraulic Machines, Presses, Machines for Raising Heavy Weights^ 

Weighing, &c. 

12. — ^Elements of Machines. 

13. — Electricity. 

14. — ^Apparatus, Processes, and Appliances connected with Applied Chemistry 

AND Physics. 

15. — Gas and other Illuminants. 

16. — ^FuEL, Furnaces, &c. 

17. — ^FooD, Cookery and Stimulants. 

18. — Clothing. 

19. — Jewellery. 

20. — Leather, 4c. 

21. — ^India-rubber and GutTa-peroha, &c. 

22. — Furniture and Accessories— Fancy Goods. 

23. — Pottery and Glass. 

24. — Cutlery, Ironmongery, &c. 

25. — ^Fire-arms: Military Weapons and Equipment; Explosives. 

26. — Paper, Printing, Bookbinding, Stationery, &c. 

27. — Clocks, Watches, and other Time-keepers. 

28. — ^Philosophical Instruments and Apparatus. 

29. — Photography. 

30. — Educational Apparatus. 

31. — Toys, Sports, &c. 



ABRANaSD. 



DIVISION II.— MUSIC. 



32.^Inbtruments aitd Appliances constructed or in use since 1800, 

83. — Music Engraving and Printing, Modern Paintings, &c. 

84. — ^Historic Collections. 




Classification, 



xiii 



CLASSIFICATION. 



NOTE. 

The heads given hehw are not intended to he exhaustive, hut are rather 
to he regarded as indicative of the proposed scope of each class. 

Only tmder exceptional circumstances can applications he entertained for 
spa4ie for objects which have heen shovm in the Smoke Ahatemmt Exhibition, 
1881 ; the Fisheries Exhibitionj 1883 ; or the Exhibition of Health and 
Education, 1884, or for Agricultural Implements. The space allotted to 
those Classes marked mth an asterish uoill therefore be very limited. 



DIVISION l.-APPARATUS, APPLIANCES, PROCESSES, 
AND PRODUCTS, INVENTED OR BROUGHT INTO 
USE SINCE 1862. 

Group L— AGRIOULTURB, HORTICULTURE AND ARBORICULTURE. 

(For land drainage, reclamation, &c., see Group iii. ; for agricultural engines, see 
Group iv. : for manure, see Group xiv. ; for milling machinery, see Group xvii.) 

* Class 1. Field Implements. — Ploughs, drain-ploughs, cultivators, steam- 

diggers, harrows, drills, haymakers, horse-hoes, rakes, reapers, 
mowers, binders, anchors and rope porters, wagons, wagon-harness. 

* „ 2. Babn and Fabu-tabd Implements. — Thrashing machines, screens, 

winnowers, corn-cleaning machines, hay and straw elevators, hay 
and straw and fresh fodder compressors, turnip-cutters, chaff- 
cutters, grist mills, horse-gear, crop dryers. 

* „ 3. Daisy and Poultbt-Fabm Appliances. — Milking appliances, 

cream separators, chums, cheese-making apparatus, apparatus 
for manufacturing butterine, incubators. 

* „ 4. Agbiculttjbal Consteuotion. — Models, plans and designs for farm 

buildings, oast houses, siloes, rickstands, &c. 

* „ 5. Cattle Food. — ^Materials, processes, apparatus; seed mills, cake 

crushers; boilers, steamers and cooking apparatus; feeding 
appliances. 
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Class 6. Hobtioultubal Appabattjs; — Hot-houses, frames, greenhouses, 
orchard houses, graperies, boiler and heating apparatus, lawn 
mowers, watering apparatus, tools and implements, pots and plant 
boxes, garden wire-work, chairs, &c., plant labels. 
„ 7. Abbobicultube. — Apparatus, &c., used in forestry; methods and 
materials for the preservation from decay of trees and timber. 
Groujv II.— MINING AND METALLURGY. 

(For stone-working machinery and testing machines, see Group x.; for metal- 
working machinery, see Group x. ; for slate sawing and dressing machines, 
see also Group x. ; for electrolytic methods of extracting, &c., metals, see 
Group xiii. ; for furnaces in general, see Group xvi. ; for manufacture of fuel, 
see also Group xvi. ; for explosives, see also Group xxv. ; for mine-surveying 
apparatus, see also Group xxviii.) 
Class 8. Maohineby and Appliances used in Mines and Quabbies. — 
Prospecting, searching, boritig, shaft sinking, exploring, working, 
hauling, pumping, winding, hoisting ; man engines, safety catches, 
safety hooks, hydraulic mining; tools, drills, cutters, getters, 
breakers, air compressors; blasting, sabstitutes for explosives. 
Ventilating, lighting. Aids to respiration in mines. Life-saving 
appliances. Washing and dressing coal and other minerals, 
crushersi pulverisers, disintegrators, stamps, screens, riddles, 
separators, classifiers, 'jiggers, buddies, precipitators, sawing- 
macbines. Utilisation of waste. 
9. Pboduction and .MANurAoniBB of Ibon and Stee!!. — Coke ovens, 
blast and other furnaces; Bessemer plant, Siemens plant, other 
processes for making iron and steel; blast engines; hot-blast 
stoves; steam and other hammers; rolling machinos^ hydraulic 
and other forging machines, squeezers and other shingling appa- 
ratus; production and use of malleable cast iron; wire-making 
apparatus ; manufacture of tin plate, utilisation of gases and of 
slag; alloys and artificial compounds of iron with non-metallic 
elements. 

„ 10. FoBGiNG AND FouNDBT WoBK. — Cupolas, air furnaces, pot furnaces ; 

moulding machines, plate-moulding; forges, forging machines; 
blowers, bellows, fans. 

„ 11. Metalltjbgt of Metals othbb than Ibon, with the exception op 
THE PBEOious METALS. Alloys. — ^Fumaces and appliances used 
in the dry and wet methods of extracting and purifying copper ; 
extraction of lead ; metallurgy of zinc, tin, nickel, cobalt, bismuth, 
antimony, arsenic, mercury, aluminium; manufacture of sheet 
lead, lead pipe, Muntz's metal, sheet zinc, copper and brass tubes ; 
bronzes, Gterman silver and other nickel alloys ; wires of copper 
and its alloys. 

„ 1 2. MeTALLUBGY of the PBECIOrS METALS, GOLD, SiLVEB AND PlATINUM. 

— ^Furnaces and appliances used in the dry and wet methods of 
extracting the precious metals; desilverisation of lead; amalga- 
mation in all its forms, refining gold and silver; purification, 
melting and working of platfnnm and its alloys. 
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arottp in.— SNaiNEERINa 0OK8TRXJOTION AKD ARCHITEOTUBE. 
(For railway plant, 9ee Gronp ; for launching ships, see Gronp vii. ; for surveying 
instruments, eee Group xxTiii.) 
Class 13. Roads.— Methods and materials for constructing and paving roads ; 

cleansing roads and pavements ; road-sweeping machines ; rollers : 
apparatus for the removal of mud, snow, &c. ; water-carts and 
other means of watering. 
„ 14. Eailways and Tbamwats.— Construction ; excavators and appli- 
ances used for earth-work and tunnelling. Permanent way; 
rails, chairs, sleepers. 

y, -15. Bridges aitd Yiaduots. — ^Hodels, plans, and designs for arched, 
girder, suspension, trestle, and other bridges ; apparatus used in 
construction. 

* „ 16. Docks akd Habboubs. — Models, plans, and designs for docks, 

harbours, piers, breakwaters, &c. ; submarine constructions ; diving 
apparatus; dredging machines; pile-drivers, screw piles; coffer- 
dams; graving docks, <^ patent" slips, caissons, pontoons, floating 
dooks, hydraulic apparatus for working dock-gates, &c., gridirons. 
Buoys. 

^ „ 17. LiOHTHOUSi6.—Meihod8 of construction; appliances used in light 
houses and in lightships, fixed and flashing light apparatus, lamps, 
sound signalling apparatus. 
„ IS. BiVEBB AND Canals. — Conservation and improvement of rivers; 
construction of canals ; locks, lifts and inclines, weirs. 

• „ 19. Wateb Supply and Sewbbage. — ^Methods of collecting, pumping, 

storing, filtering, and distributing water ; appliances for detecting 
and preventing waste of water, water-meters; water fittings, 
filters ; sewers, sewage disposal and utilisation. 
20. Eeolamation, Ibbigation and Drainage op Land. — Drainage 
(natural and artificial) of low-lying districts; embanking and 
warping land ; irrigation works. 

„ 21. Testing Appabatus. — Apparatus and instruments used in testing 
iron, stone, brick, concrete, cement, &c. 

„ 22. MiLiTABY Engineebing and Fortification. — Military topography. 

• „ 23. Matebials used in Building. — Bricks and tiles, machines for 

making them; concrete, artificial stone, cement, materials and 
appliances used in their production; asphalt; roofing felt, and 
other roofing materials; columns, girders, and other application 
of metal in building ; applications of terra-cotta to buildings ; 
preservative and fire -resisting materials, paints, &c., for appli- 
cation to stone, wood, iron, &c. ; methods of applying the same. 

* „ 24. Building Construction. — Models and plans showing methods of 

construction ; non-combustible constructions ; labour saving and 
other machines and appliances used in building, scaffolds, ele- 
vators fittings and appliances used in buildings, shutters, blinds, 
lifts, bells, speaking-tubes, &c, 
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♦ Glass 25. Heating, VmmLATiON, Hoube-dbaxnaob, &o. — Sanitary appli- 
ances ; ventilators ; oowls for chimneys, chimney-sweeping appa- 
ratus ; apparatus for heating by steam, water, air, &c. ; means of 
cooling air. 

aroup IV.— PRIMES MOVBRS, AND MEANS OF DISTRIBXJTINa 
THEIR POWER. 

(For distribution of power by water, see also Group xi. ; by electricity, see Group xiiL) 
Class 26.. Steam-enoines and Boilebs. — Stationary, portable, marine, loco- 
motive; fireless locomotives; methods and means of preventing 
corrosion and incrustation; methods and appliances for pre- 
venting explosions, and for testing boilers ; firegrates, fire-feeders, 
smoke-consuming appliances ; valves and valve gear, steam joints, 
governors, injectors, pumps; bearings, lubricators, anti-friction 
metals; indicators, gauges, manometers, tachometers, dynamo- 
meters. 

„ 27. Gas and Aib Ekqinbs, &o. — Gkui-engines, hot-air engines, petroleum- 
engines; air-compressors, compressed air-engines; ammonia-^n- 
. gines, vapour-engines ; accessories for the above. 

„ 28. Means op TJTiLisiKa Natural Forces. — Turbines, water-wheels, 
tide-mills ; means of utilising wave-power ; hydraulic rams, water- 
pressure engines ; windmills ; solar engines. 

„ 29. Means op Transmitting Power. — Driving bands, shafts, pulleys, 
gearing, clutches, distribution of power by water or by air. 

Group v.— RAILWAY PLANT. 

(For construction of railways and tramways, see Group iii. ; for locomotives, see 
Group iv. ; for common road locomotives, see Group vi. ; for signals, see also 
Group xiiL) 

Class 30. Eolling Stock (excepting Locomotives'). — Carriages, trucks, 
wagons, vans, wheels, tyres, axles, springs, bearings, buffers, 
couplings. 

„ 31. Fixed and other Appliances. — Switches, signals, crossings, turn- 
tables, switch-locks, communication with trains and in trains, 
water cranes, and other modes of tender supply. 

„ 32. Brakes, Hand and Automatic. — Screw, chain, compressed air, 
vacuum, steam, electrical. 

„ 33. Tramways.— Rolling and fixed plant. 

„ 34. Atmosphbrio Railways, Portable Railways, &o.— Rope railways, 
pneumatic dispatch. 

Group VI.— COMMON ROAD CARRIAGES, &o. 

(For farm wagons, &c., see Group i.) 

Class 35. Carriages por Common Roads.— Steam, &c., carriages; pleasure 
and travelling carriages ; cabs, omnibuses, hearses, trucks, carts, 
bath chairs, perambulators, ambulance carriages ; machinery used 
in carriage, &c., construction ; indicators, carriage lamps, carriage 
furniture and fittings ; methods and means of propulsion. 
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Class 36. Bioyclks and Tmoycles.—** Cycles *' of every description, and 
fittings for the same. 

„ 37. Sadplery and Harness. — Horse-clothing, whips, spurs; means 
and methods of breaking in horses ; disengaging runaway horses. 

„ 38. Fabeibey. — ^Veterinary apparatus and material; medicines for 
horses, cattle, &c. ; horse-shoes, machinery for making horse-shoes 
and horse-nails ; methods of roughing horses ; horse-dippers ; 
grooming apparatus. 

Group Vn.— NAVAL ABOHITEOTXTBE. 

(For floating docks and dredging apparatus, see Group iii. ; for engines and marine 
engines, see Group iv. ; for nautical instruments, see Group xxvii.) 

*Clabs 89. Ship and Boat BuiLDiNG.—Construction and materials ; sheathing 
armour-plating, launching; cleaning ships' bottoms, preventing, 
fouling ; raising sunken vessels, leak-stoppers, life-boats, life-rafts 
and fittings, lifensaving apparatus ; light-ships ; submarine boats, 
torpedo boats ; loading and discharging cargo. 

* „ 40. Ships' Fittings. — Masts, sails, rigging, &c.; materials for sails; 

wire-rigging; self-reefing sails; use of steam power for working 
sails; anchors, and chain cables; means for weighing anchor; 
steam winches, ^capstans; lowering ships' boats; pumping and 
ventilating arrangements. 

„ 41. Mabinb Peopulsion (including Steeeing).— Screw propellers, 
paddles, hydraulic propellers, river and canal propulsion, chain 
towing ; hand, steam, and hydraulic steering gear. 

Group vm.— AERONATJTIOS. 

(For observing instruments, tee Group xxviii. ; for apparatus for balloon 
photography, see Group zxix.) 

Class 42. Balloons.— Materials for balloons; methods of constructing and 
inflating; manufacture and transport of gas for the purpose; 
fittings; military and captive balloons; balloon equipment for 
field and siege purposes ; fire-balloons ; parachutes. 
„ 43. AkeonautioAppabatus.— Flying machines; propelling and steering 
apparatus for such machines. 

Group EL— MANUFACTURB OF TEXTILE PABRICa 
(For dyes, mordants, &c., see Group xiv.)' 

Class 44. Tbeating Raw Matbbl^.— Cotton— picking, ginning, seed-clean- 
ing, baleing, pressing, opening. Flax, jute, rheea, &c.— retting 
and its substitutes, breaking, scutching, heckling. Wool — 
clipping, sorting, washing, drying, heckling. Silk— rearing and 
feeding of silkworms, reeling, winding, loading, conditioning. 

„ 45. Pebpabing fob Spinning.— Combing and carding fibrous materials 
manufEicture of combs and cards. 

h 
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Class 46. Spinning. — ^Diawing, slubbing, roying, spinning, twisting, doubling, 
thiO¥ring, spooling, reeling, balling, &c. Making sewing and 
darning thread ; reels, cops, and oop tnbes. 

„ 47. PRBPABIN& FOB WEAVING. — Sizing, warping, beaming, &c., yams. 

„ 48. Weaving.— Weaving plain, figured, damask, aud double fabrics ; 

weaving carpets, velvets, and other pile and terry fabrics ; weaving 
ribbons, tapes, &c., hose for water, sacks, sailcloth, hair; jacquards 
and apparatus for making jacquard cards, electrical and other 
substitutes; temples, pickers, including pneumatic and modes of 
« handing" shuttles; harness, healda and reeds, welt and other 
stoppers. 

„ 49. EuG AND Mat Making. — Cocoa-nut and other fibre. 

„ 50. Lace-making, &c. — ^Manufacture of lace, knitted fabrics, hosiery, 

&c., net and meshed fabrics, nets, fringes, chenille, braid and 

plaited fftbrics, elastic fabrics. 

„ 51. Dressing and Finishing. — Drying, stretching, ageing, dressing, 
finishing, singeing, shearing, folding, fulling, calendering, mea- 
i--' suring, packing, and otherwise preparing for market. 

„ 52. Felt-making.— Manufacture of felted fabrics. 

„ 53. Bleaching and Tissue Feinting. — ^Machines and Appliances used 
in bleaching, dyeing, and printing fibres, yams, and fabrics; 
mixtures used in bleaching and washing, dyeing, pattems ; resist 
and discharge printings printing rollers and blocks. Dyeing 
materials and colours ; thickeners. 

„ 54. Rope-making.— Manufacture of twine, cord, rope, safety fuses; 
materials used in the manufacture. 

„ 55. Utilisation op Second-hand Materials and Waste Products.— 
Mungo, shoddy, tow, oakum, waste silk, wtete cotton. 

Group X.— MACHINE TOOLS AND MACHINERY. 

(For steam-hammers and forging machinery used in .iron and steer making, see 
Group ii. ; for machines for making horseshoes and horse-nails, see also 
Group vi.) 

Class 56. Metal-working Machinbs, — Lathes; planers; machines for punch- 
ing, shearing, sawing, drilling, boring, slotting, shaping, milling, 
wheel-cutting, screw-cutting, rolling and bending, corragating, 
stamping, coining, pressing, riveting, forging; emery wheels, 
grinding machines ; rivet, nail, bolt, and screw-making machinery. 
„ 57. Wood-working Machinery. — ^Lathes (including lathes for oma- 
mental turning) ; machines for sawing, planing, moulding, mor- 
tising, carving, veneering, cask-makmg, wheel-making, cork- 
cutting, &c. 

„ 58. Stone-wobking Machinery.— Machines for sawing, planing, turn- 
ing, dressing, polishing, grincKng, breaking and crushing stone 
and^slate. 
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Group ZI.— HYDRAX7LI0 ICACHINES, PKESSES, ICACHINES FOR 
BAISINCfr HSATZ' WSiaHTS, WXIGHINa, Sco. 

(For hay and straw elevators, $ee Group i.; for elevators used in building, »ee 
Gionp iii. ; for hydranlio rams, see Group iv.; for grain elevators, see 
Group xvii. ; for chemical, &c., balances, see Group zxviii.) 

Class 59. Pumps, hand, steam, botaby, oentbifuoal.— Ships' pumps, pumps 
for corrosive fluids; hydropults; syphons; methods of raising 
water; methods of obtaining, distributing, and equalising hy- 
draulic power ; accumulators. 

60. FiBE-ENGiNES. — ^Fire-extinguisMng apparatus ; automatic apparatus 
for indicatmg and extinguishing fires; firo-escapes, ladders, fire 
hose, accessory fittings and appliances ; hydrants. 

61. Gbanes and otheb Lifting Afpabatus.— Hand, steam, and hy- 
draulic cranes ; travellers ; elevators, jacks^ capstans, windlasses, 
crabs, hoists, blocks, pulleys, derricks. 

62. Hydbaulio and otheb Pbesses. 

63. WEiGHiNa Maohinbs (fob oommeboial pubposes). — steel-yards ; 
platform weighing machines ; commercial balances, 8oalec|» weights 
&c. ; registering weighing machines ; spring balances. 

Group Xn.— ELEMENTS OF MACHINES* 

Class 64. Mechanical Movements. 
„ 65. Sepabate pabts op Machines. 



Qroup XIIL— ELEOTRIOITY. 

(For railway signals, see Group v. ; for photometers, see Groups xv. and xxviii. ; for 
scientific apparatus used in electrical researoh, see Group xxviii.) 

Class 66. Genebatobs. — ^Dynamos, primary and secondary batteries, thermo- 
electric batteries. 

„ 67. Conductobs. — Submarine cables and apparatus for laying them; 

aerial wires^ and underground cables; insulators and poles; 
insulating and coating materials ; joints and connections ; under- 
ground conduits ; pipes, tubes, troughs, &c., electric light leads. 

„ 68. Testing and Measubing Appabatus. — Galvanometers, magneto- 
meters, dynamometers, volt-meters, current-meters, methods of 
testing. 

„ 69. Telegbaphic and Telephonic Appabatus.— Needle instruments, 
ABC instruments, Morse instruments, type-printers, relays, 
duplex and quadruplex apparatus, keys, recording instruments, 
automatic transmitters, electric bells, indicators, telephones, 
microphones, lightning protectors. 

„ 70. Electbic Lighting Appabatus. — ^Lamps, resistance coils, cut-outs, 
safety catches, switches. Fittings for glow and other lamps. 
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Class 71. Electbo-Metallubgt and Electbo-Ghemistby. — Methods of 
depositing and coating Torions metals. Electiotyping, galvano- 
plasty. Vats, cleaning and polishing apparatus, materials, tools, 
and appliances. 

„ 72. DisTBTBTJTiON AND UTILISATION OF PowEB. — Electrio railways, 

electric motors, electrically driven boats, tricycles, and other 

conveyances ; systems of distiibution. 
„ 73. Electbic Signalling. — Fire and burglar alarms, railway, ship, and 

time signals, water-level and wind indicators, tell-tales, electrio 

docks, chronoscopes, &c. 
„ 74. Lightning Conductobs. 
„ 75. Electbo-Medical Appabatus. 

, 76. Elbotbolttio methods fob Extbacotng and Pcbipying Metals. 
Copper, zinc, lead, iron, refining the precious metals. 

77. Elegtbo-Thebmig Appabatus. — Electrical apparatus for war, 
mining, blasting, and other purposes. 

Group XIV.— APPABATUS, PROCESSES, AND APPLIANCES CON- 
NECTED WITH APPLIED CHEMISTRY AND PHYSICS. 

(For chemical apparatus used in scientific research, see Group xxviii.) 

Class 78. Inobganic Pboducts, and means used in obtaining them. — Sul- 
phuric and other acids, ammonia and other alkalies, bleaching 
agents, dye and dye-stufis, salts, white-lead, paints and pigments, 
phosphorus, lucifer matches, disinfectants. 

„ 79. Obganic and Synthetical Pboducts, and means used in obtaining 
them. — Coal-tar products, oils, soaps, and detergents, lubricating 
agents, perfumery, paraffin, varnishes, manures. 

„ 80. Appabatus and Appliances fob Compbessing and Liquefting 
Gases, and applications thebeof. 

Group XV.— GAS AND OTHER ILLUMINANTS. 

(For electric lighting, see Group xiii. ; for gas-stoves, see Group xvi. ; for 
photometrical apparatus, see also Group xxviii.) 

Class 81. Coal Gas. — ^Manufacture, purification, storage and distribution of 

gas ; treatment of residues. 
„ 82. Wateb Gas, Oil Gas, Cabbubetting Aib, &c. 
„ 83. Tests and Photometbical Appabatus. — Chemical tests ; standards 

of light ; measurement of light. 
„ 84. Bubnees, and means of Utilising and Applying Gas. — Gas fittings ; 

burners for illuminating gas ; devices for imparting luminosity to 

flame ; gas meters ; methods of lighting gas ; methods of increasing 

illuminating power of gas. 
„ 85. Minebal and otheb Oils.— Methods of obtaining ; distilling and 

refining, testing. 

„ 86. Candles, &c. — Candles of wax, tallow sperm, paraffin, &c. ; night- 
lights ; appliances used in the manufacture. 
„ 87. Lamps fob Oil and Spibits, Holdebs fob Candles, &o. 
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aroup XVI.— FUEL, FURNACES, &o. 

(For coke ovens and metallurgioal furnaces, see Group ii. ; for glass, &c., furnaces, 

see Group xxiii.) 

Class 88. Manufacture of Fuel. — Materials and processes for the manufac- 
ture of artificial fuel ; preparation and use of liquid fuel ; prepa- 
ration of peat ; charcoal burning. 
„ 89. Furnaces for Manufacturing Purposes. — ^Furnaces for burning 
solid, pulyerised, liquid and gaseous fuel. 

* „ 90. Stotes for Coal, for Gas, for Oil, &c.— Cooking stoves and 

kitchen ranges ; domestic fireplaces ; . gas cookers ; gas burners 
for heating and cooking ; petroleum and other stoves for heating 
and cooking. 

Group XVn.— FOOD, COOKERY AND STIMULANTS. 

(For the cooking of cattle food, see Group i.) 

Class 91. Machinery for Treating Grain and Flour.— Machines for pre 
paring and grinding com and dressing flour, and other mill 
machinery ; mill-stone dressers, roll-turners, and similar machines ; 
machines for milling and polishing rice ; grain elevators ; appa- 
ratus for drying grain ; granary fittiDgs. 

* „ 92. Manufacturing Articles of Food. — Apparatus for manufacturing 

and refining sugar; confectioners' machinery; machines and 
appliances for preparing mustard, spice, pepper, &c. ; manufacture 
of salt. 

* „ 93. Preserving Food. — Methods, materials and processes for preserving 

animal and vegetable food ; machines for producing cold. 

* „ 94. Bread and Biscuit Making. — Kneading machiues, biscuit and 

bread-making machines, ovens ; processes for making bread. 

* „ 95. Cooking Apparatus.— Culinary utensils, chopping and mincing 

machines ; apparatus for paring and slicing fruit and vegetables, 
cleaning fruit, washing and cleaning vegetables. 
„ 96. Brewing, Distilling, and Wine-making. — Machines and appli- 
ances connected with the manufacture and use of alcoholic drinks. 

* „ 97. Manufacture of Aerated Waters. — Machinery, materials, &c., 

used for the purpose ; stoppers and other appliances. 

* „ 9k. Infusions. — Apparatus, &c., used in the preparation and use of tea, 

coffee, chocolate, &c. 

* „ 99. Tobacco. — ^Machinery, appliances, and processes for treating and 

using tobacco. 

Oroup XVIIL— CLOTHING. 

(For textile machinery, see Group ix, ; for jewellery, &c., see Group xix. ; for 
waterproof clothing, see Group xxi.) 

* Class 100. Fabrics. — Specimens of new materials, or materials recently 

applied to the manufacture of clothing. 

* „ 101. Articles of Clothing. — Specimens of clothing of novel con- 

struction. 
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*Class 102. Machinert and Apparatus.— Machineiy, &c., usied in the pro- 
duction of articles of dress, sewing machines, knitting machines ; 
machinery for the manufacture of boots, hats, gloves, &c. 
needles, and machinery employed in making them. 

* „ 103. Cleaning Clothing. — ^Washing and wringing machines, mangling^ 

&c., machines ; boot-cleaning machines ; machines and processes, 
for cleaning other articles of clothing. 

* „ 104. Dress Fastenings, &o. — ^Buttons, pins, hooks and eyes, machinery 

employed in their manufacture. 

Group ZIX.— JEWELLERY. 

Class 105. Jewellery and Personal Ornaments. — ^Materials, apparatus for 
manufacture, &c 

Group yy,— LEATHER, &o. 

(For saddlery, see Group vi. ; for boots and shoes, see Group xviii.) 

Class 106. Manutagture of Leather. — ^Materials, processes and appliances 
for cleaning, curing, preserving, unhairing, drying, tanning 
dyeing, splitting, dressing, and otherwise preparing skins and 
hides ; specimens of leather prepared by new processes ; manu- 
facture of parchment. 

„ 107. Treatment and Application of Leather (exclusive of sad- 
dlery AND OF BOOTS AND SHOEs). — ^Methods of ornamenting,, 
painting, polishing, staining, water-proofing, &c., leather. 

„ 108. Artificial Leather, &o.— Imitation leather, waterproof canvas,, 
and tarpaulin. 

Group XXI.— INDLi-RUBBER AND GUTTA-PERCHA, &0, 

(For use of gutta-percha, &o., in electrical insulation, see Group xiii. ; for artificial 
leather, see Group xx. ; for kamptulicon, see also Group xxii.) 
Class 109. Machinery for treating India-Rubber and Gutta-Percha. — 
Washing machines, rasps, masticators, mixing machines, vul- 
canisers, spreading machines, thread-making machines, wire- 
covering machines; machines for manufacturing rubber goods, 
piessers, moulds, &c. ; appliances for stereotyping in rubber. 
„ 110. Applications of India-Rubber and Gxjtta-Percha.— Waterproof 
goods ; elastic webbing ; articles of unvulcanised and vulcanisedi 
rubber and gutta-percha, and fabrics prepared therewith; 
ebonite, vulcanite, and articles made therefrom; complex or 
insertion goods ; kamptulicon, &c. ; cements ; grinding wheels r 
bottle-stoppers ; printing rollers. 
„ 111. SuBsnTUTES FOR Ind^-Rubbeb and Gutta-Percha, materials 
USED in their treatment, &c.— Natural substances available 
as substitutes ; artificial substitutes ; combinations of rubber or 
gutta-percha with other materials; rubber, &c., from new 
sources of supply ; pigments, solvents, &c., used in the manu> 
facture ; oelluloid and other preparations of nitrated cellulose. 
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Group XXII.— FUBNlTTJIlE AHD ACCESSOBISS— FAITOY QOODS. 

(For bronzes and alloys, see Group ii. ; for household fixtures, see aUo Group iii. ; 
for manufacture of carpets, see Group ix. ; for rug and mat making, see also 
Group ix. ; for glass and china, see Group xxiii. ; for paper hangings, see 
Group xxvi.) 

♦Class 112. Fubniturb and Upholstery. — Articles of furniture ; machinery 
and processes used in their production ; frames for pictures and 
mirrors; safes. 

* „ 113. Floor-covebings and Wall-coteringb (other than Paper- 
hangings). — Oil-cloth ; linoleum, kamptulicon ; mats and 
matting;' material, appliances, and processes used in their 
manufacture. 

„ 114. Artistic and Ornamental Metal-wore. — Goldsmiths' and silver- 
smiths' work; electro-plate; ornamental bronzes; appliances 
used in the manufacture. 

„ 115. Tr^jiks, Portmanteaux, &c.— Dressing bags and cases; ivory, 
horn and bone goods ; travelling equipments. 

„ 116. Basket-work. — ^Appliances for use in the manufacture. 

„ 117. Brushes. — Materials, machines and appliances used in the manu- 
facture ; methods of brush-making. 

„ 118. Umbrellas, Parasols, and Walking Sticks. — ^Machinery, &c., 
used in their manufacture. 

Group XXm.— POTTXSBT AND GLASS. 

(For optical glass, see Group xxviii. ; for glass apparatus, see Group xxviii.) 

Class 119. Kilns and Furnaces. 

„ 120. Bricks, Tiles, Earthenware, &c. — Terra-cotta; architectural 
pottery; fire-clay goods; crucibles; drain-pipes; chemical and 
similar stoneware ; materials, machinery, and apparatus. 

„ 121. Porcelain, Majolica, and Artistic Pottery. — Biscuit ware 
faience ; Parian ; materials, machinery, and apparatus. 

„ 122. Crown, Sheet, and Plate Glass. — Window glass, mirrors, stained 
glass ; glass mosaic ; materials, machinery, and apparatus. 

„ 123. Bottles, Table Glass, Toughened Glass, &c.— Materials, ma- 
chinery, and apparatus. 

Group XXIV*— CUTLERY, ERONMONaERY, &c. 

(For nail and screw-making machinery, see Group x.) 
Class 124. Cutlery and Tools.— Engineers*, carpenters', joiners*, &c., tools. 
„ 125. Surgical Instruments and Appliances. 
„ 126. Files and Basps. — File-cutting machines. 
„ 127. Hardware. — ^Hollow ware ; ornamental castings ; locks and bolts. 
„ 128. Screws, Nails, &c. — Spikes, hinges : furniture fittings. 
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Group XXV.— PIRE-ARMS, MILITARY WEAPONS AND EQUIPMENT 
EXPLOSIVES.^ 

(For fortification, $ee Group iii.; for torpedo boats, see Group vii.; for special 
articles mentioned under " military equipments,*' see aUo respective classes.) 
Class 129. Ordnance. — ^Heavy guns and means of working them ; carriages 
and accessories; naval, siege, field, and mountain guns; 
machine guns; mitrailleuses; shells, and apparatus for their 
manufacture ; apparatus used in testing, in measuring velocity, 
pressures, recoil, &o. 
„ 130. Fuses, DETONATOBS.-r-Appliances for firing guns, and for exploding 
shells, signal lights, war and signal rockets, life-saving rockets. 
,„ 131. Guns, Rifles, Pistols. — ^Military and sporting guns and rifles; 

revolvers ; magazine guns ; harpoon guns ; air guns ; machinery 
used in the manufacture of small arms; proving apparatus; 
targets. 

„ 132. SwoEDS, Bayonets, Sappers* Tools, &c.— ^Entrenching tools; 
shields; lances; dirks. 

„ 133. Gunpowder and Ammunition. — Explosives generally, and appa- 
ratus used in their manufacture and testing ; cartridges ; cart- 
ridge cases. 

„ 134. Torpedoes. — Submarine and subterranean torpedoes and mines, 
methods of laying, firing, and removing the same ; naval tor- 
pedoes, means of carrying, projecting and firing the same. 

„ 135. Telemeters. — Eange-finders for artillery and submarine mine 
service. 

♦ „ 136. Military Equipment. — ^Photographic, telegraphic, pontoon, mining, 
signalling, hospital equipment ; transport service. 
* Ezplosive substances will under no circumstances be admitted. " They must be represented by 
dummies or models. 

Group XXVI.— PAPER, PRINTING, BOOKBINDING, STATIONERY, &c. 

(For applications of photography to printing, see also Group xxix.) 
Class 137. Machines and Processes for the Manufacture op Paper, 
Paste-board and IPapier Mache. — ^Materials ; manufacture of 
" half-stuff" ; washing, beating, and bleaching engines ; agitators, 
strainers, moulds; methods, &c., of glazing and planishing; 
methods of treating waste paper ; appliances, &c., for treating 
and moulding papier-mg,che ; manufacture of artificial parch- 
ment ; recovery of waste products and preventing the pollution 
of streams. 

„ 138. Machines, &c., for Cutting, Folding, and Obnamenting Paper. 

— Stampiug ; embossing ; envelope and bag making ; manufac- 
ture of playing cards ; chromo-lithography ; paper box machines ; 
marbling; perforating; ruling; waterproofing; enamelling. 

„ 139. Paper-hangings. — Printing machines; apparatus for engraving 
printing rollers ; materials ; tests for injurious materials. 
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Class 140. Letteb-fbbss and othsb Pbinting. — Printing machines and 
presses; glazing and hot-pressing apparatus; apparatus, &c., 
for type-founding; lithographic machinery, materials, &c. ; 
stereotyping apparatus, &c., methods of anastatic printing; 
process blocks from autographic drawings; wood blocks; en- 
graying machines; machines for cutting wood letter; type- 
setting machines, numbering machines, printers' furniture and 
locking-up appliances ; production of printing surfaces ; methods 
of printing cheques, bank-notes, &c. 

„ 141. Bookbinding, Manupactubb op Portfolios, &c., Applications op 
Pafieb MlcHE. — ^Materials ; bookbinding machines, wire-stitch- 
ing machines, cutting presses, rounding machines, backing 
machines, arming presses ; account books, desks, cases, &c., for 
stationery, &c. ; purses. 

„ 142. Artists' Implements and Materials. — ^Pencils, brushes, colours 
and varnishes, easels, crayons, palettes, palette kniyes, drawing 
boards, drawing instruments, pencil sharpeners. 

„ 143. Writing Materials and Appliances. — Type-writers ; manifold 
writers ; copying presses and processes ; processes for multiplying 
copies of MS. ; pens ; ink ; penholders ; . inkstands ; sealing- 
wax; stationery. 

Group XXVII.— OLOOSS, WATCHES, AND OTHEK TIME-KEEFEBS. 

(For electrical clocks, see also Group xiii.) 
Class 144. Gloce:s. — ^Timepieces and other domestic clocks ; regulators and 
astronomical clocks; watchman's, calendar, turret, electrical 
and pneumatic clocks ; hour-glasses, sun-dials, water-clocks. 

„ 145. Time Signals, &c. — Methods of controlling and synchronising 
clocks; apparatus for the distribution and signalling of time; 
also for the determination of time by astronomical observations. 

„ 146. Watches and Chronometers. — ^Examples illustrative of stages of 
manufacture and of the different types of watches and of ' 
chronometers; keyless, chronograph, repeating, calendar, and 
other forms of watches. 

„ 147. Tools, &c. — ^Lathes and mandrils ; wheel-cutting engines ; machine 
tools for producing the several parts of watches on the inter- 
changeable " system ; various hand-tools used in the manufac- 
ture and repair of clocks and watches ; gauges and templates ; 
appliances used in case-making. 

Group XXVni.— PHILOSOPHICAL INSTRUMENTS AND APPARATUS. 

(For testing machinery, see Group iii. ; for commercial weighing apparatus, see 
Group xi. ; for practical applications of electrical apparatus, see Group xiii. ; 
for industrial applications of chemistry, see Group xiv.) 

Class 148. Optical. — ^Lenses, prisms, telescopes, microscopes and accessories, 
spectroscopes, polariscopes, polarimeters, stereoscopes, photo- 
graphic lenses, spectacles, eye-glasses, optical glasses. 
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Class 149. Astronomical — Telescopes (astronomical), transit instruments, 
equatorials, mural circles, driving clocks, siderostats, heliostats, 
altazimuths, methods of fitting observatories and mounting 
instruments. 

150. Physical. — ^Acoustic apparatus, tuning forks, sirens, phonauto- 
graphs, phonographs; apparatus connected with molecular 
physics, air-pumps, manometers, radiometers ; apparatus for 
measuring, &c., heat, thermometers, p3^meters, calorimeters; 
photometers; kinematic, static and dynamical apparatus; me- 
chanics. 

„ 151. Electrical. — ^Friction and induction machines, batteries and other 
sources of electricity, Leyden jars, condensers, electroscopes, 
electrometers, galvanometers, voltameters, dynamometers, mag- 
netometers, rheostats, resistances, electrical units, induction 
coils, thermopiles, vacuum tubes. 

„ 152. Chemical. — Thermometers, hydrometers, pyrometers, furnaces, 
blowpipe apparatus, assaying apparatus, apparatus for organic 
and inorganic analysis, for gas analysis, ' and for volumetric 
analysis, laboratory fittings and apparatus generally, balances, 



153. Mathematical. — Calculating machines, indicating and registering 

apparatus, pedometers, counting machines, slide rules, plani- 
meters, drawing instruments, ellipsographs, straight-edges, 
gauges, surface planes, dividing engines, pantographs, eido- 
graphs. 

154. Mktbohologioal. — Barometers, thermometers, rain gauges, mano- 

meters, hygrometers, aneroids, anemometers, ozonometers, storm 
signalling apparatus. 

155. Geografhical. — Surveying apparatus, theodolites, chains, levels; 

underground surveying apparatus; apparatus for hydrographio 
surveying, and for marine investigations and observations; 
hypsometrical instruments, tide gauges ; seismographical appa- 
ratus; projections, maps, charts, models, and globes. 

156. Nautical. — Sextants, quadrants, sounding apparatus, logs, com- 

passes. 

157. "Wmsmrsa and Measuring.— Weights, scales, balances; measures 

of length, graduated scales, verniers, steel tapes ; measures of 
capacity; instruments for angular measurement, clinometers, 
goniometers. 

158. Biological. — ^Apparatus for anatomical research; physiological 

apparatus; apparatus for collecting and preserving natural 
history specimens. 
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Group XXIX.— PHOTOQBAFHY. 

(For applications of photography to printing, see dUo Groap xxyL ; for photographic 
lenses, see Group xxviii.) 

Class 159. Processes and theib besults. — Methods of gelatino-bromide 
plate-maldng, apparatus for making emuMon, apparatus for 
separating the sensitive constituent, coating, drying and packing 
machines; emulsion and other processes; printing processes, 
silver, carbon, Woodbury-type, platinotype, gelatino-bromide, 
coUodio-chloride of silver, &c. ; apparatus for washing, &c. ; 
prints and negatives ; methods for making photographic lantern 
slides. 

„ 160. Apparatus (EXCLUDiNa lenbes).^— Camerag, shutters, changing- 
boxes, slides, tents, lamps ; apparatus for making enlargements 
and for micro-photography. 

5, 161. Application of Photography to various purposes, TrpoaRAPHY, 
Ceramics, Belief-moulds, &c. — ^Method of producing printing 
surfaces; photographic enamels, photographic printing on 
pottery;, photographic reliefs. Use of photography in self- 
recording apparatus, in scientific observations, &c. 

Group XX2:.— EDUCATIONAL APPARATUS. 

*Class 162. Models and Apparatus. — ^Appliances used in primary, sdentific^ 
technical, and artistic instruction. 

Group XXXL— TOYS, SPORTS, &o. 

(For sporting guns, see Group xxv.) 

Class 163. Toys, Games, and Exercises. — Outdoor games ; gymnastic appa- 
ratus ; skates, artificial skating surfaces ; indoor games ; billiard 
tables. 

„ 164. Field Sports. — Apparatus used in hunting, fishing, shooting, &c. ; 

traps for animals, birds, vermin, &c. 
^ 165. Scenic and Dramatic Effects. — ^Theatrical fittings and apparatus ; 

optical (magic) lanterns and apparatus for illuminating them. 
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DIVISION II -MUSIC. 

aroup XZXn.— INSTRUMENTS AND APPLIANCES CONSTBTJCTED 
OR IN USE SINCE 1800. 

Glass 166. Obqans. — ^Details of constrnctioii ; machines for blowing, hydraulic 
or otherwise; details of mechanism and the construction of 
pipes ; pneumatic apparatus for keyboards and couplers, electric 
appliances, designs for organs, designs for organ-cases. 

jy 167. Habmoniums. — American organs, vocalions, concertinas, accordions, 
varieties of reeds and air-channels, details of construction. 

„ 168. Wind Orchestral Instruments.-— (a) Wood ; (6) Brass. 

„ 169. Pianofortes (Grand, square, and upright). — ^Models of framings, 
castings, models of actions, pedal appliances, mechanical devices 
for tuning and transposing, wire and other material used in 
construction, designs for cases. 

„ 170. Violins, and instruments op the Violin family ; Bows, strings, 
and inventions connected with these instruments. 

„ . 171. Harps. 

„ 172. Automatic and Barrel Instruments. 

„ 173. Drums, Cymbals, and other instruments of percussion. 

„ 174. Bells and Carillons. 

„ 175. National Instruments of all countries not ordinarily used 
in orchestras. 

„ 176, Sirens, Tuning Forks, Pitch Pipes, Tonometers, and appliances 

for the determination of pitch. 
„ 177. Miscellaneous Musical Appliances. — Metronomes, desks, seats, 

appliances for forming the hand; instruments for recording 

improvisation. 

Group XXXni.— MUSIC ENGRAVING AND PRINTING, MODERN 
PAINTINGS, &o. 

Class 178. Printed and Engraved Music : and Machines and Appliances 
FOR its Production. 
„ 178a. Modern Paintings, Drawings, and Engravings of Musical 
Subjects. 

Group XXXIV.— HISTORIC COLLECTIONS. 

Class 179. Musical Instruments and Appliances. 
„ 180. Pictures, Engravings, and Drawings of Musical Subjects. 
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LOAN COLLECTION OF HISTORIC MUSICAL INSTRUMENTS AND 
APPLIANCES, MANUSCRIPTS AND PRINTED BOOKS, PICTURES, 
ENaRAVINGS, AND DRAWINaS OF MUSICAL SUBJECTS. 

Section I. — StriDged Instruments with Keyboard. 

„ II. — Stringed Instrmuents with a Bow. 

„ III. — Harps, Lutes, Guitars, Zithers, Dulcimers, &c. 

„ IV. — Trumpets, Horns, and similar Wind Instruments. 

„ V. — Flutes, Oboes, and similar Wind Instruments. 

„ VI. — Qrgans and other instruments containing Organ Pipes or 



Tongues of Metal. 
Vn. — Percussion Instruments ; Drums, Stones, Cymbals, &c. 
VIII. — ^Mechanical ; by Handle or Automatic Mechanism. 
IX. — ^Miscellaneous; Castanets, Conductors' BMons, Metronomes, 

Tuning Forks, ^olian Harps, Glasses, &c. 
X. — ^Ethnological. 

XI. — ^Manuscripts (Old Scores, &c.). Choir Books, Lecterns, Choir 
Staffs, and other Ecclesiastical Objects relating to Choirs, 
Printed Books, Ac. 
XII. — ^Paintings, Engravings, Drawings, &c. 



The Loan Collection will be open from the beginning of May to the end of 
October, 1885. The Group devoted to this object will resemble in its main features 
the Loan Collection of Historic Musical Instruments which was held at South 
Kensington in the year 1872. The scope, however, is more extended, the intention 
being to illustiate the history of music as fully as possible. 

In order that every precaution may be taken regarding the safety and proper 
keeping of the valuable objects exhibited on loan, it has been decided to set apart 
for that purpose the fireproof galleries of the Royal Albert Hall. The cases in 
which they will be displayed will be of an equally secure description to those in use 
at the South Kensington Museum. 

The arrangements regarding the carriage of the objects lent for Exhibition will 
he of a similar character to those made at the 1872 Exhibition. Official vans will 
he used, the packing will be under the direction of experienced persons, aud all 
charges of transit will be defrayed by the Executive Council. 

Any further information on the subject will be given on application to the 



Rules bespecting the Eeceptton of Objects lent fob Exhibition. 

1. All Loans are received on the understanding that they are at the absolute 

disposal of the Executive Council during the time the Exhibition is open, 
and are to be exhibited in the Gallery set apart for the purpose in such a 
manner as the Council think fit. 

2. Whilst every care is taken of objefts lent for exhibition, the Executive Council 

(following the rule of the Royal Academy, the South Kensington Museum 
and other bodies) cannot be held responsible for loss or damage. 

3. Permission to copy or photograph objects on loan is not granted to private 

persons without the sanction, in writing, of the lender. 

4. All charges of transit will be defrayed by the Executive Council. 

5. The reception of Loans will begin on the 1st of April, and the necessary official 

labels for packages will be supplied to ownei's as they may request. 



Secretary. 
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The Gooncil of the Society of Arts announce that they are prepared to 
award the following Gold Medals in connection with the International Inventions 
Exhibition 

Under the John Stock Trust, one Gold Medal, for the best application of 
Photography to a Permanent Printing Process. Group XXVI., Class 140; 
Group XXIX., Class 159. 

Under the Howard Trust, five Gold Medals, for the best exhibits (coming 
within the terms of the Trust*) in tl^e following Classes : — 

One for the best exhibit in Group IV., " Prime Movers,** Class 26. Steam 

Engines and Boilers. 
One for the best exhibit in Group IV., Class 27. Gas and Air Engines. 
One for the best exhibit in Group IV., Class 28. Means of Utilising • 
Natural Forces. 

One for the best exhibit in Group XI., "Hydraulic Machines, &c.," 
Classes 59 to 62. 

One for the best exhibit in Group XIII., «* Electricity," Class 72. 
Distribution and Utilisation of Power. 

Under the Fothebgill Trust, one Gold Medal for the most novel and best 
exhibit in Group XXVHL, "Philosophical Instruments and Apparatus,** 
Classes 148 to 158. 

Under the Alfred Davis Trust, three Gold Medals, to be awarded in 
Division II. of the Exhibition (Music), Groups XXXII. to XXXIV., Classes 
166 to 180. 

The Council of the Society propose to ask the Juries in each Class to recommend 
for their consideration either two or three exhibits which they might ^consider 
deserving a prize. It will not be necessary for any special application to be made in 
respect of these Prizes. 



• The Trust was left for the purpose of presenting periodically a prize or medal to the author of a 
treatise on the properties of Steam generally, or any of them particularly, as applied to motive-power, 
or it may be of air or permanent gases, or vapours, or other agents so applied, or to the Inventor of 
some new and valuable process relating thereto.'* 
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GENERAL REGULATIONS. 



1. All applications for admission to the oompetitions must be made to the 

Secretary (on . printed forms provided for the purpose by him) not later 
than Ist April, 1885. 

2. A certificate will be required under the signature of the Conductor and 

Secretary of each Choir entering for competition, declaring that the Choir 
has been actually constituted for not less than six months prior to the date 
of application. 

3. Choirs must enter (1) as consisting entirely of amateurs, or (2) as consisting 

of amateurs assisted by professionals ; but under the latter head no Choir 
will be eligible to compete which has a larger proportion of professionals 
than one professional member to eveiy fifteen amateurs; and the names 
and addresses of all professional members must accompany the application. 
No professional will be allowed to take part in any competition who has 
not been a member of a Choir to which he belongs for at least six months 
prior to the date of filing applications (April 1st, 1885). [By a ** pro- 
fessional " is meant any person who is receiving, or has received, pay for 
musical services rendered, either to the particular Choir or to any other 
persons or body.] 

i. Each Choir will be required to sing two unaccompanied pieces selected by the 
Council, the names of which will be giyen on entering the Choir for com- 
petition, and also one unaccompanied piece of its own selection. The 
Choirs of Female Voices will, however, be allowed a pianoforte accompani- 
ment to two of the three pieces selected. 

5. By " member of a Choir " is meant a performing member. 

6, If only a portion of a Choir, or a selection of members, enters for competition 

this must be stated, and full particulars given as to the number of non- 
competing members, and why they are absent. 

7. No competition will take place in Classes I. or II. unless three Choirs at least 

enter in either class ; and no competition will take place in Classes III. 
and IV. unless two Choirs at least enter under either class ; and no com- 
petition in Class V. or VI. unless two Choirs shall enter under either 
class ; but it shall be in the power of the musical umpires to recommend a 
gift of money to any deserving Choir excluded from competition from this 
cause only. 

8, Secretaries of Choirs are requested to communicate with the Official Agent of 

the Exhibition, 96 London Wall, E.C., relative to the arrangements which 
the Executive Council have made with the Railway Companies, whereby 
special fiwilities may be secured by the Choirs, for travelling on favourable 
terms. Actual competitors will receive free admission to the Exhibition. 
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In addition to such sums as may be given from local somoMs, the Execative 
Gonnoil have detennined to award the following prizes. 

PRIZES. 

Class I. — Choirs of mixed voices (Trebles, Altos, Tenors, Basses) nnmbering not 
less than 100 members. 

First Prize £100 

Second , 60 

Third ^ 30 

Class II. — Choirs of mixed voices (Trebles, Altos, Tenors, Basses) numbering not 
less than 50 or more than 100 members. 

First Prize £60 

Second , 35 

Third „ 15 

Class III. — Choirs of Female voices only, numbering not less than 50 or more than 

100 members. 

First Prize £60 

Second „ 40 

Class IV. — Choirs of Female voices only, nnmbering not less than 30 or more than 

50 members. 

First Prize £30 

Second „ 1 20 

Class V. — Choirs of Men's voices, numbering not less than 60. 

First Prize £60 

Second „ 40 

Class TI. — Choirs of Men's voices, numbering not less than 30 or more than 
100 members. 

First Prize £30 

Second „ 20 



Total amount of Prizes, £600. 
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HER MOST GRACIOUS MAJESTY THE QUEEN. 
HJS BOYAIi HIGHNESS THE PRINCE OF WALES, K.G. • 



H.R.H. the Duke of Edinbuboh, E.G. 
H,R,H. the Duke of Connaught, K.G. 
H.R.H. the Duke Of Cambridge, K.G. 

The Dcke of Devonshire, K.G. 
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bebby, E.g. 

The DuKB OF Argyll, K.G. 

The Duke of BucKING^AM and Chanpos, 
G.O.S.I. 

The Duke of SuTHERtAND, E.G. 
The Duke of Westminster, K.G. 

The Marquis of Lothian, E.T. 
The Marquis of Lansdowne, G.C.M.G. 
The Marquis of Salisbuby, E.G. 
The Marquis of Bute, K.T. 

The Earl of Derby, E.G. 

The Earl of Sandwich. 

The Earl of Crawford and Balc abbes, 
F.R.S. 

The Earl of Wemyss and March. 
The'EARL OF Rosebery. 
The Earl Spencer, K.G. 
The Earl of Carnarvon. 
The Earl Granville, K.G. 
The Earl of Kimberley. 
^he Earl of Rossb, F.J^.S. 



Lord Alfred Churchill. 
The Viscount Powerscourt. 
The Viscount Bury, E.C.M.G. 

Lord Charles Bruce, M.P. 
The Lord JIayleigh, F.R.S. 
The Lord Sudeley. 
The Lord Bramwell, F.R.S. 

The Right Honourable Sir William 
Vernon Habooubt, M.P. 

The Right Honourable Sir Lyon Play- 
fair, M.P., K.C.B., F.R.S. 

The Right Honourable W. H. Smith, 
M.P., F.B.6. 

Sir Thomas Farreb, Bart. 

Sir John Lubbock, Bart., M.P., F.R.S 

Sir B. Samuelson, Bart., M.P., F.R.S. 

Sir Sidney Watbblow, Bart., M.P. 

Sir Thomas Brabsey, E.C.B., M.P. 
Sir Joseph Hooker, E.C.B., E.C.S.I., 
F.R.S, 

Sir Robert Rawlinson, E.C.B, 

Sir Henry Thring, E.C.B. 

Sir Donald Currie, M.P., E.O.M.G. 

Sir Charles Hutton Gregory, E.C.M,G, 

Sir Edward Baines. 

Sir Joseph Bazalgette, C.B. 

Q 
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Sir Henby Bessemer, F.B.S. 

Sir William Gbovb, F.B.S. 

Sir John Hawkshaw, F.B.S. 

Sir Geobge A. Macfabben. 

Sir Hebbebt S. Oakelet, LL.D., Mas. 
Doc. 

SirBoBEBT Stewabt,Miis. Doc. T.B.D.G. 

Sir Abthub Sullivak. 

Sir William Thomsok, F.B.S. 

J. F. La Tbobb Bateman, Esq., F.B.S. 

James Bbcklees, Esq. 

Wabben De la, Bue, Esq., F.B.S. 

Colonel J. F. D. Donnelly, B.E. 

John Evans, Esq., Treas. E.S. 
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Thomas Field Gibson, Esq. 

Thomas Haweesley, Esq., F.B.S. 
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H. Beadeb Lack, Esq. 
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WnxLAM Pole, Esq., Mus. Doc, F.B.S. 

John Slagg, Esq., M.P. 

Professor G. G. Stokes, D.O.L., Sec. B.S. 

Professor John Tyndall, D.C.L., LL.D., 
F.R.S. 

The Bight Hon. the Lobd Mayob of 
London. 

The Bight Hon. the Lobd Mayob of 

YOBK. 

The Bight Hon. the Lobd Mayob of 
Dublin. 

The Bight Hon. the Lobd Pboyost of 
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The President of the Boyal Society. 

The President of the Boyal Institution. 

The President of the Boyal Agricultural 
Society. 

The President of the Boyal Agricultural 
Society of Ireland. 

The President of the Boyal Society of 

Edinburgh. 
The President of the Boyal Irish 

Academy. 

The President of the Boyal Dublin 
Society. 

The President of the Boyal Institute of 

British Architects. 
The President of the Boyal Institute of 

the Architects of Ireland. 

The President of the Chemical Society. 

The President of the Institution of Civil 
Engineers. 

The President of the Physical Society. 
The President of the Institution Mecha- 
nical Engineers. 

The Chairman of the Council of the 
Society of Arts. 

The President of the British Associa- 
tion. 

The President of the Institute of Patent 
Agents. 

The President of the Society of Telegraph 
Engineers and of Electricians. , 

The President of the Iron and Steel In- 
stitute. 

The President of the Institution of Naval 
Architects. 

The President of the Highland Agricul- 
tural Society. 
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F.B.S. 

Isaac LowimAN Bell, Esq., F.B.S. 
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C.B., CLE. 

Professor Dewab, F.B.S. 
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Sir Edwabd James Beed, K.C.B., M.P. 
F.B.S. 
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INTRODUCTION. 

At the closing ceremony of the Fisheries Exhibition, His Bojal Highness ' 
(he Prince op Wales laid down a programme for the three following Exhibi- 
tions :--Th6 first of these was the International Health Exhibition, held last 
fear; the second, an Exhibition of Industrial Inventions, especially Labour- 
Aving Machinery ; and the third, an Indian and Colonial Exhibition. 

With regard to the Exhibition of Inventions, His Royal Highness said : — 
"The question of the Patent Laws has for many years engaged the attention of 
ill those interested in the progress of invention and the just reward of the 
oventor. I am advised that the Patent Act of last Session will afford a satis- 
fecfory solution of the diflSculties which beset this subject, and will be especially 
n»M to the poor inventor, by enabling him to obtain protection for his inven- 
tion at a considerably reduced rate, and in a manner which will be more 
Advantageous to him. Under these circumstances, it has appeared to me that 
^nch good may result from an Exhibition in the year 1885, showing the 
progress of invention, especially to labour-saving machinery, since 1862 — that 
B to say, since the last great International Exhibition held in this country." 

So far as can be judged from the experience of a little over a year, the results 
ttticipated by His Royal Highness from the working of the Patent Act which 
Mme into operation in January, 1884, offer full promise of realisation. The 
roinber of patents applied for last year reached a total of 17,110, the largest 
nnnber reached in any previous year having been 6241 in 1882, The value of 
^inventions, which are the subject of those patents, cannot as yet be judged ; 
wt there seems no reason to suppose that they are much below the average of 
devious years, and therefore it may fairly be concluded that the lower scale of 
*8 introduced by the Act has enabled a large number of inventions, which 
'Wild otherwise have been left unprotected, and therefore practically useless 
i> their inventors, to secure the benefit of protection. 

The statistics above referred to show how large a range was open to an 
riiibition of Inventions, and how well suited is the present time for such an 
xhiljition. The advance which has been made during the past twenty 
in the application of science to practical purposes, is briefly but 
Woently indicated in the Introductions to the several Divisionis of this 
Cattogue. A reference to them will show that while in every department of 
mdnsWal science, as represented by the groups of the Exhibition, progress has 
1^ rteady and extended, in some such as Electricity and Chemistry, it has 
•een startling. 

To the subject of Inventions was afterwards added that of Music ; and 
••snrnch as Music had not been specially dealt within any previous Exhibition, 
^ also because there was not the same difficulty in bringing this part of the 
phihition within the limits of the space available for it, the restrictions of time 
F^i^wed in the Inventions Division were not needed, and so it was decided 
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to admit instruments of any date not earlier than the beginning of the present j 
century. In addition, it was determined to add a Loan Collection of Musical 
Instruments, Appliances, Pictures, &c., of any date. 

The first steps for the organisation of the Inventions Exhibition were taken 
at a much earlier date than was possible in the case of the Health Exhibition, 
which was only determined upon at the conclusion of its predecessor in the \ 
month of October, 1883. The Council of the Inventions Exhibition was 
appointed by His Koyal Highness the President in the spring of last year, and { 
they held their first meeting on the 7th of June. The general nature of the 3 
Exhibition had been indicated by the Prikck of Wales, but its precise scope i 
and extent required to be determined with considerable care. The field of i 
invention is a very wide one, and one not very easy to define; Eventually, 
however, it. was decided to accept practically the limitations of the Patent 
Law, and to consider any invention which might fairly be subject-matter 
of a patent, as coming within the range of the Exhibition. The practical ^ 
exigencies of space, however, required that some further limitation even than 
the limitation of time above mentioned, should be put upon Exhibitors, and 
as it was obviously undesirable that there should be again presented to the 
public what had already been sufficiently exhibited in recent years, it was 
decided to limit very strictly the space which might be allotted to inventions of 
the nature of those shewn in the Smoke Abatement Exhibition 1881, in the 
Fisheries Exhibition 1883, or in the Health Exhibition 1884. Further than 
this, it was felt that the annual Exhibitions of the Eoyal Agricultural Society . 
of England gave persons interested such full opportunities of studying the . 
progress of agricultural machinery that here again arbitrary restrictions might 
be imposed. It was not thought well to leave these classes of invention 
entirely out of the classification, as this would not only render the Exhibition 
as a whole incomplete, but would prevent an opportunity being given for 
anything of very great novelty belonging to one of the above classes finding a ' 
place. The classification was therefore made as complete as possible 
throughout, those Classes in which space was to be limited being specially 
indicated. The classification was based to a large extent on that adopted by 
the Patent Office, a classification which is the result of more than thirty years' 
experience of such work ; but it had to a very large extent to be modified to 
render it suitable for Exhibition purposes. 

The classification of Division II., Music, was partly founded on that adopted 
by the Juries of the 1861 Exhibition ; butdt was considerably elaborated, and 
there was added to this a Group for Music Engraving and Printing, and another 
for the Loan Collection previously mentioned. 

The date for the reception of applications for space was fixed for the Ist of 
November, 1884 ; and by that time a very large number were in the hands of the 
Council. These applications, as soon as they had been arranged under their 
respective Groups, were all of them submitted to Committees selected fronx 
amongst the members of Council or the members of the Committee of Advice. 
By these Committees a very large number of applications which did not appear 
in their judgment to be of sufficient interest, were rejected, and even after & 
selection of the most promising inventions had been made, it was fouud 
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^eoessary to reduce the number still further, in consequence of there not being 
Imfficient space to. accommodate all those which had been selected. 
I In order that the greatest possible number of applicants might be admitted, 
considerable additions were made to the buildings, but even when all the 

tailable ground was occupied, the galleries were really insujQBlcient to meet the 
mands upon them. 

From an inspection of the entries in the following pages it will be seen that 
he manufacturers and inventors of the country have readily come forward to 
Bdst in carrying out the suggestions made by H.E.H. the President of the 
Szhibition, and there is every reason to believe that the anticipations expressed 
1^ His Bojal Highness in making those suggestions will be folly realised. 



The plaster cast in the Entrance Hall is that of the Statue in Bombay of 
ilbert Edward, Prince of Wales, K.G., G.C.S.I., in commemoration of the visit 
f his Boyal Highness to India, 1875-76. Sir Albert Sassoon, C.S.I., Kt., 
ireaented this statue to his fdlow townsmen of the Eoyal City of Bombay. 



The decoration of the Entrance Hall has been entrusted to Messrs. GiUow, 
md the Executive Council appointed a Committee who directed that the mural 
paces should be treated decoratively with cartoons illustrating the historical 
levelopment of s6me of the principal Inventions represented in the Exhibition. 

An ancient and a modem subject has accordingly been prepared for each 
t the selected Groups — the early examples being in nearly all cases taken 
kom original drawings of the 16th century. 

ffoTE. — The Numbers above the Panels are those of the Classes in the Exhibition 
which the Cartoons illustrate : — 

Urn 

& Ore Dressing ; from Agrioola'a work * De 
reMetamca'(1555). 

8. H jdranlio Mining, California ; the ' Cen- 

tury • Magazine (1883). 

9. The Catalan Process of Iron Smelting, 

introdnced in the 13th century. 
9. The Bessemer Process for converting Cast 

Iron into Malleable Iron or Steel. 
15. Ancient Bridges ; from Original Draw- 
f ings by Leonardo , da Vinci (about 
1520). 

i 15. The East Biver Bridge, New York ; * The 
Graphic' 

26. Early liocomotive; George Stephenson's 
"Rocket "(1829). 
Modem Locomotive. 
41. Miller & Symington's Steamboat (1788). 
41. Atlantic Steamer. 



CLASS 

48. Early Loom'; from Jost Amman's * St&nde 
una Handwerker,' Frankfort -on -the- 
Maine (1568). 
48. Modem Loom. 

66. The First Electrical Machine, Otto v. 
Guericke (1663), from his * Experimenta 
Nova,* published 1673. 
66. The Gramme Dynamo Machine. 
129. Boring and Preparing Mould for Casting 
Cannon; from Biringuccio's work, 'De 
la Pirotechnia' (1540). 
129. Modern Woolwich Breech-Loading Can- 
140. Early Printing Press (1520). [non. 
140. The 'Walter' Press, in use at the 

* Times 'Office. 
144. Ancient Clock Maker, Jost Amman's 

* Stande und Handworker ' (1568). 
146. Modem Watch Factory. 
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COMPLIMENTARY LIST. 



TflE ExfictJTiVE Committee is indebted to the following 'gentlemen for Special Servica 
rendered ; and for the Exhibits epecified below, which have been courteously lent for th^ 
use of the Executive at the installation of the Exhibition, and throughout its term. 



ALDOnS & SON, Ventilating Sani- 
tary & Consulting Engineers, 2 Elm- 
hurst, Upton Lane, Forrest Gate, E.; 
and 14a George Street, Camberwell, 
S.E. ; by their Trunk System have ventilated 
the Vice-Chairman's Room and Staffs offices ; 
also ladies* retiring rooms and lavatories. 
The Trunk System of Ventilation was never 
applied until this firm invented an exhaust 
which is free from down draught, and capable 
of extracting any amount of vitiated air that 
can be conveyed to it. The Trunk System 
is carried out by means of one exhaust being 
placed at any sufficient elevated position on 
the house or building, and air tubes carried 
from each room or compartment into the body 
of the exhaust, so every room is cleared of 
vitiated air simultaneously and independently 
of each other. 

ASBESTOS CO., Limited (THE 
UNITED), 101 Queen Victoria Street, 
E.C. ; and Clement Street Works, Bir- 
mingham. — This Company's Asbestos Patent 
Fire-proof Paint has been used by the Execu- 
tive Council for the wooden buildings of the 
Exhibition, and the gable ends have been 
painted and decorated by the Company free of 
charge. This Paint is made from the fiuest 
quality of Asbestos, obtained from the Com- 
pany's exteiisive mines in Italy, and has been 
clearly proved to be a valuable protection 
against lire. 

ATTWOOD & CO., Ulverston, have 
lent Eevolying Shutters for front of boUers in 
North Court. 

BAKNEB BBOS. & CO., Consulting 
Sanitary & Ventilating Engineers, 11 
Billiter Square, E.C., have applied their 
system of Ventilation to the International In- 
ventions Exhibition, consisting of Inlet Tubes 
and Exhaust Fixed Ventilators for extracting 
the vitiated air from the rooms. These Venti- 
lators, and Banner's System of Sanitation 
and Drainage, have been applied to the whole 
of the drains of . the International Inventions 
Exhibition, 1885. 

BABSANT, HENBY, & SONS, 
West Iiondon Parquet Works, 18 
Wells Mews, Wells Street, Oxford 
Street, W., have supplied the Parquet Floor- 
ing in the Council Boom. 



BENHAM & SONS, Wigmore Street 
London, W., have supplied and erected 
in the Council Boom (1) A Carved Walnut 
wood Chimney Piece, with Over Mantels am 
Silvered Glass Panels. (2) An Encaustic 
TUe Hearth. (8) A Marble Fender. (4) An 
Edwards' Smoke Consuming Slow Combustioi 
Grate. Also in the Secretary's oflSce (5) i 
Marble Chimney Piece. (6) Fender. (7; 
Encaustic Tile Hearth. (8) Edwards* Smoke 
Consimiing Slow Combustion Grate. Also ii 
three other offices (9) Two Improved Offia 
Stoves on Tile Hearths. (10) An Improrec 
Lavatory Table. 

BOYD, D. O., 19 Maddox Street, W 
— Boyd's Stove, fixed in the Surveyor's office 
is simply an adaptation of the Hygiastic Venti- 
lating Grate. The 'stove illustrates the Hygi- 
astic principle only, without any attempt a 
ornament. 

BBITISH PATENT GLAZING CO., 
Limited, (THE), 24 Pinsbury CircuB. 
E.C,, have erected the glaze in front of thf 
Council Boom, using their patent system, which 
consists of solid rolled malleable iron ban 
(which can be made any length) enveloped witl 
light sheet lead. The glass rests upon a sofl 
metal bed, and is secured by folding the lead 
over the glass. The shape of the bar provid^ 
channels for carrying off moisture, and provi- 
sion is made for expansion and contraction 
Special shoes are made for fixing on to the 
rid>;e and sill, into which the top and bott(MH 
ends of the bars are fitted. 

BBOWN & GEEEN, 69 Pinsbury 
Pavement, London, E.O. — Brown & 
Green's Yentilatrog Stove has been fixed in 
one of the offices of the Executive in the 
Exhibition. This stove can be regulated U 
bum as a slow or quick combustion stove. B 
is lined with fire biick, it has a loose cover, 
which is easily removed for the supply of fresh 
fuel without the least escape of smoke; nelu 
the top of the stove is a ventilator for tlx 
admission of a current of air over the fire dired 
to the flue, which ignites and prevents th( 
accumulation of gases, and assists in Tentilatinji 
the room. 

CADOGAN IBOK WOBKS, Stanley 
Bridge, King's Boad, Chelsea, S.W.— i 
Circular Iron Staircase to Clock Tower. 
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SMITH, & CO., 75 
, Oxford Street, Iiondon, 

1 and Painted Glass, exhibited in 
Gallery Annexe, consiating of 
' , viz. : Procession of the Pea- 
gement of Magnolia," •* Scnlp- 
month of," March, month 
- . Great examining a Model in 
f Dockyard," "Morning," **Head of 
iBaleigV ** Fable Fortune & Boy 
"Foliage," "Italian Ornament," 

LBUITNETT, & CO^ Iiimited, 
I Place, London, W. — Dinner 
T rooms. It serves from kitchen 
, and the gear being fitted with 
rollers a quick and noiseless 
loted. The iron staircase to the 
I been erected by the same com- 



WILLIAM, & SONS, 
Street, Stamford Street, 
\ Press, Compositors' Boom, and 
of printers to undertake, in 
Bmldings, printing for the 
ndl. 

r, H., 58 & 55 Hampstead 
on, l^.W,, has placed windows 
i Boom and Staff Boom, and gas 
luncil Secretary's and Chairman's 



PAXMATSr, & CO., £n- 
blcheeter. — This firm supplied 
I boiler power necessary for work- 
) of the vast system of electric 
iighout the late Health and 
dbitions. At the Fisheries Exhi- 
horse-power was employed, 
Exhibition about 1300 horse- 
Ut the present Fxhibition 2300 
I in steam is provided for. The 
] of neat design, and excellent 
Great facfli^ is given for 
1 parts, and the special require- 
ctric lighting have been well 
power is greater than that 
wmch has yet token place. 
Dgines provided for this purpose 
nber. The two largest engines 
developing 750 horse-power, 
nes are of the coupled horizon- 
Bfi fixed by D. F. & Co. for 
' ' i light at the South Kensing- 
and provided with Paxman's 
atic Cut-off Gear, worked direct 
I so as to ensure very steady 
dug. The advantage of this 
\r just sufficient steam required 
I admitted to the cylinder at each 
[ piston. This is one of the very 
" 1^ arrangements which work with 
' certainty. The cylinders are 
It may be mentioned that 



on^ of the large driving bands on one of the 
engines suddenly broke when the engine 'was 
transmitting about 350 horse-power, but the 
excellence of the automatic gear— even in this 
extrome case — prevented the engine from over- 
running. No. 3 en^e is of the compound 
receiver type, indicating 200 horse-power. It 
is fitted with Paxman*s Automatic Gear as 
above described. The cranks are at right 
angles, and accurately balanced. With con- 
densers and good generators, this en^e will 
work with less than 2 lbs. of coal per indicated 
horse-power per hour, and run very smoothly 
and with great steadiness. No. 4 engine is 
of D. P. & Co.'b semi-fixed compound type, of 
140 indicated horse-power, and is precisely the 
same as No. B above described, but with 
locomotive boiler placed above the engine. At 
the Health Exhibition this engine, although 
without condenser, ran constantly with 2^ lbs. 
of fuel per indicated horse-power per houi*. 
No. 5 exigine is a double cylinder semi-fixed 
Steam Boiler. A battery of eight large 
boilers, of the locomotive type, is fixed 
between the two large coupled engines for 
supplying them, as also some high speed 
engines, with steam. Thero is also a second 
battery of six boilers on the west side. The 
whole of these are made to work at 100 lbs. 
steam pressure. The fireboxes are of D. P. & 
Co.'s improved mild steel, which has given such 
good results. Altogether nearly 2300 horse- 
power in boilers are provided for. Beceivers 
16 in. diameter have been placed along the top 
of the two batteries of boilers. In addition to 
the above machinery in the electric lighting 
shed, Messrs. D. P. & Co. exhibit a Compound 
Quick Speed Engine, single acting, for driving 
dynamos direct from the crank shaft. Also 
Compound Vertical Engine, double acting, for 
driving dynamo with gear and two vertical 
boilers. 

DAVIS, H. C, & CO., 200 Camber- 
well Boad, London, S.E., have supplied in 
tlie kitchen of the staff rooms their Metropolitan 
Ventilated Gas Kitchener for roasting joints, 
&c. The hot plate consists of three or more 
boiling or stewing burners, each imder separate 
control. A special feature is the Patent Steel 
Heat Deflector, which, when placed over the 
grilling burner, very rapidly becomes red hot 
and so deflects the neat, that grilling meat or 
fish or toasting bread is performed asrapidljr as 
if done with a clear coal fire ; although being 
utilized for toasting underneath the burner, can 
be utilized at same time for boiling, &c. 

DOUIjTON' & CO., Lambeth, Lon- 
don. — Two Open Faience Badiating and Ven- 
tilating Tile Stoves, to ensure a constant current 
of warm fresh air, including glazed fenders 
and hearths. Combining cleanliness, utility, 
and economy of fuel with the cheerful appear- 
ance of an open fire, which is so much desired in 
our country. These stoves have been placed in 
the rooms set apart for the acconunodation of 
the London and Provincial Press. 
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EDMtTNDS, JOSEPH, 10 Stonefield 
Terrace, Liverpool Boad, Iiondon, N.— 
Hexter's Ourrie Powder and Paste. — ^Edmimds' 
Empress Currie Powder, Paste, and Sauce, for 
use in the Practical Cookery Iiectures. 

GAIN8FOBD & CO., 16a to 167 
Borough, Iiondon, 8.1!., hare placed at the 
disposal of the Executive, the furniture and 
aooeBsories of the CJouncil and Chairman's rooms, 
Jurors' and Superintendent's offices. 

GkAIiIiOWAir, W. & J., «E SONS, 
Knott Mill Iron Works, Manchester, 
have supplied seven of their well-known 1875 
Patent Galloway Boilers, which provide stefim 
to the general hulk of the exhihitors in the 
yarious departments, those in the Western 
Gallery being 26 ft by 6 ft 6 ins., and those in 
the North Court 28 ft, by 7 ins. The whole of 
these boilers are constructed entirely of steel 
plates, and are suitable for an ordinary working 
pressure 80 lbs. to the square inch. Messrs. 
Galloway have also supplied one of their well- 
known Twin Horizontal Compound Engines, 
captable of giving off 125 horse-power, having 
cylinders 14 in, and 24 in. diameter, 2 in. 6 in. 

. stroke for driving the machinery in the Western 
Annexe, as well as one of their new Horizontal 
Compound Superposed Engines in the North 
Court, with cylinders 14 in, and 24 in. diameter, 

. 3 ft. stroke, suitable for giving off 160 horse- 
power. Messrs. Galloway have further supplied 
the whole of the shafting and framework for 
carrying the same in both the Western Gallery 
and new North Court, and also the whole of the 
steam and exhaust piping throughout the whole 
building. 

GIIiIiOW & CO., Decorators to the 
Queen, 406 Oxford Street, London; 
Liverpool, Lancaster and Manchester. 

— The Royal Pavilion. The complete structural 
decoration and furniture, comprising the En- 
trance Hall and Alcoves, adjoining, in the 
Egyptian style with panels of Musharabyeh 
Woodwork, Oriental Embroideries, Carpets, 
Metalwork, and Faience. The Drawing-room of 
white woodwork, with decorative furniture in 
the style of Louis XIV. The Panels and Pilas- 
ters, painted on gold in shades of grey and blue. 
The Chairs and Tapestry Panels of Royal 
Windsor Tapestry. The Dining Temple in the 
Classic style, with niches and (Uvans in colour, 
the room adjoining being hung with Italian 
Mezzari^ The floord of the various rooms are 
laid with Parquet and Anglo-Persian Carpets, 
. specially manufactured. The whole illuminated 
with Electric Light. The Candelabra^ blocks 
and other objects in gold and bronze, manu- 
factured and leut by Messrs. Elkington & Co., 
Regent Street. Tlie Venetian Glass, Electro- 
liers, Girandoles and ornaments, manufactured 
and lent by Messrs. Salviati, 2^3 Regent Street. 
The Conservatory has been built and furnished 
by Messrs. Dick Radclyffe & Co., 128 and 129 
High Holborn. Mesars. Gillow nave also pro- 



vided the decorations, fittings, and fdnuti 
the rooms provided ibr the accommodati 
the London and Provincial Press. 

K.B. As the Royal Pavilion mu^ber 
at the close of the Exhibition^ perm'« 
been obtained to dispose of the buiidioj 
the wl^ole of the contents. 

• GBSAT WESTERN RAIL"V 
CO. (THE), have kindly lent 2,000 fcj 
rails for getting in many of the larger exhr 
such as l6comotives, artillery, &c. 

HAlSrSON, SCOTT, &CO., Stock 
have lent the ropes necessary for drivl 
If)way's engine. 

HABDEI9' STAB HATTO GBSETl 
EIBE EXTINQUISHma 
mited (THE), 1 Holbom Viadupt»] 
don, E.C.— Loan of 1,000 Hand On' 
protection of the Exhibition Buildingil 
fire. 

HABDma, CHABIiES D. 
bury. — Special Services in providii 
for Decorations of the Exhibition Bu' 

HEIiIiIWELL & CO., 8 
Chambers, Westminster, Lond, 
— A Patent System of Lnperishable ( 
Mdthout putty. The ^teas is carried 
bars, made either of zinc, copper or galvi 
iron. These bars have double channel 
upper one of which the glass rests, aadl 
in its place by metal caps, screwed do^ 
the outside with brass bolts and nuts.) 
easily repaired, broken squares being i 
replaced b^ simply unscrewing the nuts^J 
, densation is provided for at the laps aiuT 
by a special bar, the condensation being jj 
to the outside. 

HICK, HABGBBAVES, ft, 
Soho Iron Works, Bolton, Iia 

— (1) Corliss Valve Steam Engine, nit! 
greaves and Inglis' New Patent Aui| 
Valve Gear. (2) Steatn Jacketted 
built up with separate end valve chesti 
Patent Motion for stopping engioAl 
Knowles* Patent Automatic Supph 
Governor for maintaining almost 
accuracy of speed under varying loads c 
pressures, very important for spinnii^ 
(5) New Patent Automatic or Safety ' 
Engine for turning the main engine. ; 
Pulley Fly Wheel, built up on impr<" 
(7) Patent Metallic Packing forpistoirt 

IMPEjgJATi STONE Cokl^ 
Iiimited, 41 & 42 Parliament \ 
Iiondon, S*W. — Imperial Stone IsjRttl 
used for the manufacture of steps, i$i 
pavings, copings of various designs «y&d| 
rally for stonework dressings connecfi 
buildings. This stone is composed of < 
granite and P(»rtland cement, the \ ' 
dust being very carefully eliminated by 1 
ing before being mixed with the cemeif 
material is then placed in moulds and 
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prewed by machinery. It has bee» found that 
atpne maae artifici^ly in ilaU mftuner stands 
the severe teat of a London atmosphere soc- 
cessfiilly. It is in some instances mixed with 
V^ioi)s pigment^ in order to obtain the colour 
conixasts desired by ftie architect, great care 
Itetins exercised to use only such as will not 
injure the cement. The stone is in all cases 
ftfter being sufficiently dried subjected to a 
i&ik of silicate of soda and other indurating 
prQoesses. 

JOKTPS, T., 88 Sloane Street^ Lon- 
don, S.W.— Jones*s Ventilators. ' The object 
of this invention is to construct ventilators in 
80 simple a manner that they cannot get out of 
order. (1) Is intended to admit fresh air 
through a grating placed in the outer wall so 
that no draft can be felt, it can be regulated to 
suit all changes of temperature. ($) Is placed 
in chimney breast, and becomes in an ordinary 
good smoke flue an air syphon, which draws off 
burnt gas, tobacco smoke, smell of cooking, &c., 
it is very serviceable where kitcheners ^nd 
modem stoves are used. 

KKp|ff^4^, M., of Armfl-gji Voy3f». 
Pqw, K^ve placed at the disposal of the 
Kxectttive large pufiplies of hip Impjoved 
Boiler Preparation, the whole of the pipes and 
boilers in the engineering section being coated 
with the same. 

KIMB£PIjBY, ALPBST* Contrftc- 
tor, 8co., Banbu3py, has supplied the wood 
block flooring in the basement of staff rooms 
and in the ladies lavatory adjoining the dining 
rooms. The blocks are made to a uniform 
thic^piees of 1 J inchp?, and can be) arranged to 
imy pattern. They are piept^yed by a special 
pxocesa to resist dry rot. Being laid on ^ solid 
bed of concrete 6 in. thicjc they are noiseless, 
and are especially suitable for tfee flpors of 
basements, churches and schools on this account, 
and also because of their imperviousness and 
eeoQomy in cost and laying. 

IiASOBiajES, W. H.. ^ CO., 121 
Sunhill Row, London, nave executed in 
Aiift^i(N|n walnut the Entrance Doors, Boom 
IDoor^' Architr?iv®9 and Overhead Pilasters 
with pfuyed wps, moulded skirting and Sarbase 
inoul4ing in Council Boom. 

I,IWOBUST4- AOT) GENERAL 
MOORATma OO. (TOE), 184 Ox- 
itocd Street, London, w'.— Decoration of 
the Vice-Ohairman's Room. The whole of 
this room is decorated in Lincrusta-Walton, a 
damp-proof, washable material with designs in 
solid relief. Above the dado, which is treated 
in a rich deep red with brown glaze, the walls 
are panelled and the material in the panels 
deoorated in lacquers. A shell pattern is used 
on the ceiling treated in \)ne tint, and the 
adaptability <5 the Lincrusta for the enrich- 
ment of wood work is exemplified in the 
mouldings of the door and windows, and in 
the <^ove conuofi. The windows are fitted with 
aome choice specimena of painted glass repre- 



senting Tristram and Elaine, Iseult and Lan- 
celot, Vivian and Merlin. The above Company 
have also supplied the Lincrusta decorations in 
the Press Room Offices in lagt year's Exhibi- 
tion, and in the present one. 

LUCAS ^ AIKD, 6 Great GeoM^e 
Street, Westminster, London, S.W., 
have supplied two large TroUics for bringing 
in exhibits. 

ICOOBE, A. L., & CO., 89 South- 
Q,na^ptoii Bow, London, W.O. — ^Stained and 
Painted Glass exhibited in the East Annexe, 
consisting of a variety of windows and lights 
designed for both ecclesiastical and domestic 
purposes. On one side of the Corridor in which 
their work is situated is a window treated with 
conventional foliage on a light grey background 
and having a border of shamrock pattern, suit- 
able for a staircase of a public or private build- 
ing, four heraldic panels on diapered quarry 
ground-work, containing the arms of England, 
Scotland, Ireland, and Wales, between them 
being a subject -panel, representing a scene 
from Sir Walter Scott's * Lady of the Lake,' 
worked on antique white p;las8 without much 
positive colour. To the right hand of the above 
18 a figure panel emblematicf^l of Sculpture, 
this being a replica of a portion of the Library 
Screen at the Grand Ilotel, S.W. Beneath this 
is a window in six divisions wi|:li an allegorical 
subject illustrating Fame distributing Sburels, 
surmounted by the Prince of Wales' feathers 
£^nd motto. On the opposite side of the Corridor 
are portions of two lights of a church window, 
the subject treated being the Parable of the 
Pharisee and Publican, surrounded by light 
greaaille ornament with a richly coloured 
border. There are also three panels of geo- 
metrical glazing in tinted antique glass, and on 
each 8i46 of them, one of foliage glazing in 
coloured antique glass, the otiier of a lightly 
traced and coloured ornamental character. To 
the right hand of these is an heraldic panel, and 
one showing delicate foliage, with a central 
medallion containing a fancy Iiead, beneath 
them being two highly finished panels with a 
figure in each representing Hunting and Hawk- 
ing, suitable for door panels. Besides the above, 
this firm also exhibits some painted glass in the 
Secretary's and Press Booms. 



MOOKS, JOSIAH, & 0ONS, Sek- 
forde Works, St. Jamep's Walk, Clerk- 
enwell, SLC—In the windows of the Eastern 
Arcade, on right hand of Chief Entrance, near 
New Dining Booms, in roofs of Gentlemen's 
and Ladies* Lavatories in Gardens, and in the 
new Council Chamber, this firm have supplied 
and fixed some of their Patent Improved Glass 
Louvre Ventilators, by which the admission of 
air is directed upwards and dififused, thus 
causing a continuous circulation of air and at 
the same time excluding rain. They can be 
regulated at pleasure to any degree by means 
of a very simple and efficacious arrangement 
worked by a single cord, and are self-ciosinfir : 
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and 1>eing made chiefly of glass, no oheimo 
tioD of light takes place. 

NOUTON DOOB CHSCK AUD 
SPRTNaS, 48 Holbom Viaduct, Iion- 
don, JS.C. — ^The principle upon which these 
springs are made renders it (when they are 
attached in accordance with directions) utterly 
impossible for the door to remain open or to 
shut with a slam. The device consists of a 
Cylinder, Piston, Spring and self-adjusting 
Valve. It is provided with suitable brackets, 
and is adapted to be attached to the top part 
of a door and the frame over the door. In it 
are two great powers, namely the spring, which 
is sure to close the door, drawing the hardest 
when it is the nearest closed, and the check, 
or the cushioning of the piston on air, which 
brings the door to a stop for an instant near 
the jamb, then quietly but surely closing the 
door and latching it by the operation of the 
spring, being regulated by the Automatic 
Yalve, which permits the air to enter the 
Cylinder freely while opening the door, and 
wiiiie closing exhausts the air, more or less, as 
the force exerted on the door to close it is 
greater or less. 

PATENT VIOTOBIA STONE CO., 
288 Kingsland Koad.— The Patent Vic- 
toria Stone is laid under the Portico, in the 
Entrance Hall (Fish Market, Great Refresh- 
ment Bar now). Dining Kitchen, and in front 
of the American Bar. The steps in the terraces 
are also of the same material. It is an artificial 
stone, which has been largely used during the 
last thirteen years as footway paving in London. 

FEABSON, B. & J., High Street, 
Netting Hill, London, W.S. — Pearson's 
Patent Slow Combustion Open and Close Fire 
Kitchener, fitted with patented cast-iron cheeks 
and bottom through which the atmospheric air 
passes, and greatly increases the heating power 
of the range. This kitchener is intended to be 
used as an open fire range, and will thoroughly 
heat the roaster, oven and boiler, ventilating 
the kitchen, and considerably reducing the con- 
sumption of fuel ; and it can be immediately 
converted into a close fire kitchener at will. 

PHTLIiIPS. CHABLES D., New- 
port, Mon. (Agent, H. A. PBICE, 1 The 
Pavement, Clapham Common, Iiondon, 
S.W.)— The Coffee Pavilion, situated outside 
North Court, is covered with these patent tUes, 
the object of which is to produce a roofing tile 
that shall form a perfectly weather-resisting 
roof, and be impervious to wind, rain, or snow, 
and at tlie same time combining all the points 
necessary for an efficient roof, economical and 
ornamental. To attain this object, a system of 
grooves, with corresponding tenons, is formed 
on each of the four sides of the tiles, so that 
each tile shall lock into others on each side, top 
and bottom. The patentee also claims for his 
invention the novelty of the bottom of top tile 
huttia;^' a^^ainst, or locking into its corresponding 
Ipwc}- oup. 



PHTT.T.TP8, W., & SONS, 10 Baker 
Street, Portman Square, W., have deco- 
rated various aectionB of the offices. 

PUTNEY, AIiFBED, Paddington, 
IfOndon, W.— The •*Pavodilo8" solid- wood 
flooring, is designed to remedy the many dis- 
advantages of the ordinary nailed floor, and at 
the same time to produce a floor, together with 
borders of an ornamental description resembling 
parquet, at a cost very little exceeding that St 
an ordinary floor. The joints are so formed 
that each board can be screwed or nailed direct 
on to the joists through a tongue having aa 
inclined and elongated surface, designed to 
give it (the tongue) greater strengtii and to 
permit of easy access for driving in screws ot 
nails. An angle formed at right angles from 
the inclined surface of the tongue to the sur&ce 
of the board, forms an important feature in the 
construction of the lock-joint; these angles 
having been specially designed to prevent their 
corresponding parts described as the shoulder 
(which is made to fit compactly over the in- 
clined tongue) from rising or warping, thereby I 
ensuring a perfectly even surface, hiding all { 
traces of the nail or screw, forming a joiot so 
close that it is not detectable, and a floor that 
can be removed and relaid as often as required 
without damage. 

BOBINSON, VTNGENT, & CO., S4 
Wigmore Street, Iiondon, W., have sup- 
plied Carpets for the rooms set apart for l£e 
accommodation of the London and Provincial 
Press. 

STABKTB, GABDNBB, & CO., 29 
Albert Smbankment, Iiondon, have sup- 
plied Electric Light and Qbs Fittings in wrought 
iron, brass and copper for the rooms provided 
for the accommodation of the London and 
Provincial Press. 

STEEIi & QABTiAND, 15 Holbom 
Viaduct, London, E.C.— A Stove for use ii^ 
one of the offices of the Exhibition. 

STUABT-WOBTLBY, LLEUT.-COL. 
H., Bosslyn House, Trove End Bead, 
London, N.W. — The principle of Colonel, 
Stuart Wortley's Stove is to draw in pure air from 
outside a building or room into a heating appa- 
ratus or stove, consisting of a small box &!Led 
to a larger distributing chamber, which small 
box is heated by gas, petroleum oil or othtf < 
fuel. As the air passes through this small brae 
a comparatively small quantity of gas or other 
fuel serves to heat the air drawn in to a veif 
high temperature, and it afterwards passes ini 
a larger chamber or into pipes for distributi(»u 
The products of combustion pass into a doublQ 
skin, and away into a flue or chimney, and thai 
base of the stove being open, foul air ftom thfl 
building os room is drawn in and passes awaf 
with the products of combustion. 

THOMAS, J. J.. 87 Queen Victoria 
Street, London, B.O., has supplied Oma^ 
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mental Wire Fencing ; also "Wire Work Sum- 
mer House. 

TKELOAR & SONS, 68 & 70 Lud- 
gate Hill, Iiondon, E.C. — Door Mats, made 
of unbleaclied coco-nut fibre, many of them 
with mottoes or words, such as ** SaJve," " Wel- 
come," "Xaipe" worked in the centre. Tre- 
loars' mats were in usf at tlie two former 
Exhibitions, and none of them were in any 
way worn out. This shows the durability. 

UNITE, JOHN, 293 Edgware Road, 
London, W. — Awning for building set apart 
for use of the London and Provincial Press. 

WAENEB, JOHN, & SONS, Cres- 
cent Foundry, Cripplegate, Liondon, 



E.C.. and the Foundry Works, Walton- 
on-the-Naze, Essex, have supplied a Bell^ 
which is daily used for calling the workmen: 
and attendants at stated times, and for various 
other purposes. 

WII.KES' METALLIC FLOOMJ^a 
CO., 17 Devonshire Square, Bishops- 
gate, London, E., have paved the street 
through ** Old London '* at much less than the 
cost price. 

WBIGHT, Uxbridge Road, London, 

W., has supplied Ornamental Bricks for giving 
artistic effects. 
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THE "OLD LONDON'' STREET. 

lESCRIPTION OF THE STREET REPRESENTING "OLD LONDON'' IN THE 
INTERNATIONAL INVENTIONS EXHIBITION AT SOUTH KENSINGTON, 1885 
(ERECTED FROM THE DRAWINGS AND UNDER THE SUPERINTENDENCE 
OF GEORGE H. BIRCH, ESQ., A.R.LB.A., LATE HON. SEC. LONDON AND 
MIDDLESEX ARCHAEOLOGICAL SOCIETY). 

^na street is composed of various houses grouped together to form a quaint and picturesque 
koroughfare of the normal width of an Old London street, the dates of the various buildings 
king as diversified as are their size and appearance, and the object that has been held steadily 
I view, is to show the City of London as it existed before the Great Fire of 1666 swept It from 
I the face of the earth. These houses are no pasteboard and painted canvas delusions, but 
pnest structures. They represent no fanciful restorations from written records, but are faithful 
plraeations from actual drawings derived from authentic sources. 

A reference to the accompanying plan will enable the visitor to identify the different houses 
kd structures which are numbered as in the following description. 

I Entering from the Central Avenue immediately in front of the Pavilion of His Royal 
lighness the Prince of Wales, stands one of the City gates — Bishopsgate, reduced in proportion 
Hd flanked by the City wall ; this gate (not one of the original gates of which there were but 
our) was broken through the ancient walls, the peculiar Roman manner of building with courses 
^ tHes being shown on the lower part ; these walls might have been built during the 400 years 
t Ronian occupation, but more probably after their withdrawal and before the tradition of the 
loman manner of building had died out ; above the arch on each side are the arms of the City 
I London and the arms of the Bishopric, and immediately over the gate in a niche stands the 
Ltue of one of the bishops, William the Norman, to whom the City was particularly indebted, 
tr by his good offices, all those rights and privileges and immunities which the City had 
terited from Roman times and which had been confirmed and strengthened under the Saxon 
ings, were reconfirmed by the Conqueror. Once a year the City fathers went in solemn 
locession to his tomb in St. Paul's Cathedral, and testified by this act their grateful recognition. 
iK>ve, on the towers which flank the gateway, are the statues of Alfred who wrested the City 
pm the Danes, and of his son-in-law, Aldred Earl of Mercia to whom he committed the govern- 
pnt thereof. 

Passing through the gate the corresponding statue, that of William the Norman, is seen 
presenting St. Erkenwald, the Fourtb Bishop of London, a.d. 675, after the re-constitution 
^ the see and re-establishment of Christianity by St. Augustine. This Erkenwald was a great 
-.^ourite with the Londoners, and after his canonization, his shrine at St. Paul's, -one of the 
best in the kingdom, was for many centuries an object of great veneration. The groimd floor 
4 each Bide shows on the right a debtors' prison, and on the left an ordinary lock-up, and 
syoiid are the staircases to the first-floor. After passing through the gateway, the firtt house 
X the left is the " Rose Inn " (No. 1), Fenchurch Street, curious as having its front covered with 
aall cut slates, instead of the ordinary lath and plaster and timber construction usual in London. 

The next house (No. 2) stood in Leadenhall Street, and was known as the " Cock Tavern " 
^ representations of this house, of which there are many, represent it after the gable had been 
^oved, and a flat coping substituted, but in this instance its pristine condition has been 
^erted to. Following in order is a block of three houses (Nos. 3, 4 and 5) formerly existing in 
leet Street, towards Temple Bar, on the south side, and known by the name of the " Three 
^uirrels," now Messrs. Gosling's Bank. This system of the houses being known by certain 
\gns irrespective of the avocations, or change of owners, was universal. The "Marygold" at 
bmple Bar, Messrs. Child's Bank, The Grasshopper " in Lombard Street, Messrs. Martin & 
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Co., and the ** Grolden Bottle," Fleet Street, Messrs. Soare's, are all instances of a survival of 
8 nomenclalnre the origin of which had been so entirely at variance with the avocations of 
the subsequent owners. 

The house (No. 6) is a copy of the one which stood at the corner ot Fleet Street and 
Chancery Lane, and was traditionally known as the •* Isaac Walton's house." " Yir et Piscator 
optimus/* but there is a doubt that tradition in this case was tradition only, as ihe actual house 
was two doors further to the west ; but apart from this, the house itself was a magnificent speci- 
men of an ordinary citizen's house in tllizabeth's reign, and was for many years a conspicuous 
ornament to Fleet Street, and in close contiguity to those well-known haunts of the wits of that 
period, the " Apollo " and the " Devil " Taverns. 

Set back a little from the main line of the street in order to give prominence to Walton's 
house, and to give it the appearance of a corner house, are two unpretending wooden structures 
(Kos. 7 and 8) which formerly stood hard by the ancient church of St. Elhelburga, Bishopegate 
Street, and were the ordinary type of hundreds of others in the old city, a shop below, and a 
solar or chamber above. 

Standing prominently in advance of these is the old tower of a church, which, although not 
strictly modelled from that of All Hallows, Staining— diilSfering only in having a larger traceried 
window — ^resembles in its general form and outline many others in which our forefathers were 
wont to worship; most of these churches were small, for the parishes attached to them were 
also toainntive, and this tower type, with bold octagonal staircase turret on one side, was 
almost universal ; there were exceptions in which the towers had lofty pinnacles at each corner, 
Jilre tie present St. Sepulchre's, Holborn, or the more modem re-buildings by Wren, of St. 
Michael's, Comhill, and St. Mary, Aldermanbury ; and the curious arched superstructure with 
its Ave lanterns of St. Mary-le-Bow, or de Arcubus, and the very fine spire of St. Laurence 
Pountney ; but the generality of the churches possessed towers similar in character to the one 
depicted here. 

The water conduit (erected by Messrs. Judson & Co.), the pillory, and the stocks placed in 
the open space in front of the qhurch lower are quaint and interesting features of the everyday 
life of our forefathers. This conduit stood at the junction of the four ways, Cornhill, Bishops- 
gate, rjeadenhall Street, and Gracechurch Street, and was known as the "Standai-d upon 
Comhi!!,*' and a well-known point for calculating distances from. The original had eight jets of 
water -procepding from top of the Corinthian capital, but as the space at disposal was so 
lamitecl these extra jets had to be omitted. 

iSTeit to the church, and fronting down the street, is a portion of the Middle Kow (No. 9), 
which sfood in the Strand, just outside Temple Bar, and was known as Butchers* Row ; these 
iumses well represent the overhanging of the stories so prevalent in London whei-e the ground- 
floor Bpiace was very limited, additional room abbve being obtained by these means at the 
expense light and air. Butchers' Row itself and its quaint structures were swept away when 
Alderman Pickett, with a putjlic spirit far in advance of his times, made one of the first public 
kittprovementib hy widening this portion of the fetrand, leaving the Church of St. Clement's 
DAnes isolated in the midst of a large oval. These houses are historically interesting, as in one 
of theto the Gruhpowder Plot conspirators met. 

iGlbo^ Lane. — The site at this point considerably narrows, from 70 to 30 feet, and the 
Vnnes at© not continued on parallel lines, in order to break a perspective which would have 

[ 1>ec!k too long for a picturesque effect, and also in order to obtain that sinuosity so characteristic 

I ot l«nidon streets. 

%sA on the left ts a fine large house of two gables (Ko. 10), which stood in this Middle 
j llo%,%(ra!tid, and wis k^iown as the t'rencli Ambassador's house, or tbe Duke of Sully's, also 
I JMonflieifr ^Beanmont'^, both ambassadors here from the Most Chiistian King to the Court of St. 
I JftmeB'. Btike de Sully was the famous Itenri de Bethune, tlie wise and popular minister 

no ttenri Qtia'tre, fang of France and Navarre. That this house was probably occupied by him 
raieSre can be little iou'bt ; • not only from the commonly accepted tradition, but from the fact of its 
fcttttf^ decollated wi'tli Md^es of t'lie De iSethunes, the French crown and fleur-de-lis, and two 
HttoB gtiH^^^ (yhe linotliet l\i k Irue entente cordiale." 

K 4lie iiett (No. 11) is a low structure of wood and plaster, and has hoen modelled from an 
Km <togr a v l i A g ri^n^ntin^ a portion of Bishopsgate Street. 
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Beyond this ie an old house (Nos. 12 & 13) which was in Goswell Street, of the date of 
Elizabeth's reign. The windows are muUioned and transomed, and show one peculiarity very 
general in old London, in carrying on the upper lights continuously. 

No. 14 is a timber house with carved bargeboard, which stood next to Blue Boar's Head 
Yard, King Street, Westminster. The tradition as to its being formerly occupied by Oliver 
Cromwell was verified in 1833 by an inspection of the parish books of St. Margaret's, West- 
minster, where it was found that Lieut.-General Oliver Cromwell was rated for and occupied this 
house some time anterior to his taking possession of "Whitehall Palace. 

The last house (No. 14a), decorated with medallions of the Roman Emperors in plaster, 
stood on Little Tower Hill. There is nothing remarkable in the building beyond that the roof 
line is level and was chosen as a contrast to the all-prevailing gable. 

At this point (No. 15)— the termination westward of the street — the entrance thereto is 
masked by one of the galleried fronts of an old London inn. The " Oxford Arms," Warwick 
Lane, was chosen as a typical specimen ; but there are still remaining in Bishopsgate Street, 
Holbom, and more especially the Borough, several examples of these. 

The house beyond (No. 16) was on the west side of Little Moorfields, Finsbury, and 
Was a very fine specimen of plaster work. It was not removed until the commencenient 
of the present century. A low building connects this with two houses (Nos. 17 & 18) 
possessing considerable interest; they stood at the south corner of Hosier Lane, Smithfield, 
over against the famous *' Pye Corner," where the fesffful conflagration of 1666 was arrested, 
after having laid considerably more than three-fourths of the City in ashes; they were not 
removed until 1800. 

Another gateway here arrests our steps ; this was the entrance to the famous Priory of the 
Holy Trinity, Aldgate, founded by Queen Matilda, and whose Prior, by virtue of his office as 
representing the Knighten Guild who had made over to this priory their lands and soke, was 
admitted as one of the Aldermen of London, of the Ward of Portsoken. According to custom, 
he sat in court, and' rode in scarlet, or such livery as the other aldermen used. The Priory, 
at the dissolution, was granted to Sir Thomas Audley, whose daughter, marrying the Duke ot 
Norfolk, gave the name to the house built by Audley out of the ruins of the Priory, — " Duke's 
Place." Beyond the gate (No. 19) is the inn called the "Fountain" in the Minories, which, 
notwithstanding its heavy projecting stories, was so strongly framed, that when it was attempted 
to remove it, cart-horses had to be employed to puU the beams apart ; on one of them was found 
the date 1480. 

Beyond this (No. 19a) is the gable end of the Hall of the Brotherhood of the Holy Trinity 
(which is reached by ascending the staircases to the first floor) in Aldersgate Street, near to Little 
Britain. This Hall has been selected as a typical example of the Hall of a Guild or Livery, of 
which there were many within the boundaries of the ancient City. It was a guild possessing 
property, and connected with the neighbouring church of St. Botolph's, Aldersgate Street, and 
after the suppression was purchased by some of the parishioners as a place of meeting. It was 
not removed until the end of the last century, and very accurate drawings by Capon and Carter 
exist in the Gardner Collection. Mr. Alderman Staples, F.S.A. (a member of the committee 
originally charged with the construction of the buildings), has given the history of this Guild in 
his * Notes on St. Botolph's, Aldersgate.* The ancient stained glass with a figure of St. Blaise, 
and several ancient shields which existed in 1611, and were noticed by N. Charles, Lancaster 
Herald, have been faithfully reproduced. 

The house beyond is one of the most remarkable in this street (No. 20), remarkable not only 
for its extreme richness of decoration, .but as being connected with Sir Richard Whittington, 
famous in song and in story. It was situated four doors from Mark Lane in Crutched Friars, 
or Hart Street, up a courtyard, and was described in old leases as Whittington's Palace. 
Although the house from its style and ornamentation could not possibly have been of his time it 
is possible that the front only had been ornamented and altered, for iu general outline and 
arrangement it resembled houses of that date — it was richly ornamented with carvings of the 
armorial b earings of the city companies, which stamped it as being the house of a remarkable 
personage and one whom the City delighted to honour. It was impossible to reproduce the 
extreme richness of its decoration. The ornamentation has therefore only been painted, the 
original having been entirely carved and painted and gilt, Very aoourftte prints of this court- 
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yard exist, and several views of the elevation more or less mutilated are in the European 
Magazine. An original drawing showing its gables is in the Gardner collection ; from which 
this representation has been taken. 

The next two houses (No. 21) were drawn by Mr. Gwilt before they were removed ; they were 
situated in Bankside, and are picturesque examples of plaster decoration and open balconies. 

The last two houses (Nos. 22 & 23) in this street on the left before arriving at the gate 
at which we entered were also from the Gwilt collection (now in the Gardner) and stood in 
the High Street, Borough; they were only removed of late years, and were drawn and 
measured by Mr. Gwilt. 

As to actual size the whole of the buildings have only been slightly reduced, but this has 
l)een done in proportion, although such reduction is not to a uniform scale, but has been adopted 
in the different cases to suit the uniformity of the plan and arrangement of the whole. The 
interiors, it must be recollected do not in all cases correspond in size with the exteriors. 

The foregDing notice is written from particulars furnished by Mr. Geo. H. Birch, the 
architect, and is not intended to be more than a very brief description of the examples selected 
to represent " Old London." 

The buildings were designed and constructed as bearing upon and connected with the 
special objects of the International Health Exhibition, 1884, to which the Corporation of the 
City of London and several of the Livery Companies liberally subscribed. 

Upon the transference of the numerous courts and structures which had contained the 
" exhibits " of the Health Exhibition to the Executive Council of the International Inventions 
Exhibition, 1885, that body resolved to retain the " street," and to adopt it as a special feature of 
attraction outside th6 general scope of a display mainly confined to productions of the last 
twenty-five years, and in any case not previous to the present century. 

The exhibitors to whom the shops and rooms have been allotted this year were consequently 
selected with the object of providing as far as was practicable useful comparisons between ancient 
and modem handicrafts. The exceptions to this rule are very limited in number. 

The plank flooring which covered the roadway last year, time not allowing of Mr. Birch's 
original idea for a pavement being carried out, has been replaced — under the direction of Mr. 
Wilson Bennison, ai'chitect and surveyor to the Council — by an appropriate pavement in 
imitation of the old style cobble stones and bricks which greatly adds to the antique 
appearance of the whole of the surroundings. Although the buildings remain substantially as 
\n last year, improved access and means of communication with other parts of the Exhibition 
have been established. 

The street is now illuminated at night by electricity, thus avoiding the necessity of closing 
it at dusk, as was the case last year. Both arc and crystal glow lamps are used ; of the former 
kind, five Mackie lamps of 2500-candle-power each are so arranged as to produce the 
picturesque effect of moonlight in the street and narrow lane and alleys, while the shops and 
rooms upstairs are lit with 300 incandescent lamps by Crompton & Co., from two dynamos 
supplied by a 45-hor6e power Willan's high-speed engine. 

The list of Exhibitors, with details of the processes and articles shown by them, is appended. 



J. E. SoMEES Vine, 
City and Official A (lent to the ExJiihition, and Honorary Secretary 
to the ^^Old London** Committee. 
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GROUNb PLOOtt. 

Wo. 1. N-ATIONAL HEALTH 
SOCIETY (THE), (Secretary, MISS 
FAY IiA]SrKESTER), 44 Bemers 
Street, London, W.—Models, Books, Pamph- 
lets and Leaflets bearing on Sanitary Questions ; 
including a work specially compiled on " The 
Sanitary Conditions of Old London in relation 
to those of New London." 

Wo. 2. W. H. QRAira, Foleshill, Co- 
ventry, Manufacturer of Fancy Silk Goods. 
— Silk Weaving, Ancient and Modem :— 
(1) Old style of weaving by hand. Hand 
Loom in motion, weaving silk ribbons ; wheel 
and spindle for filling; spools; collection of 
ancient fabrics made by hand. (2) Present 
method of weaving silk goods. One Jacquard 
Eibbon Loom, fitted with all the latest im- 
provements, containing six tiers of shuttles; 
in motion, weaving high-class artistic silk 
goods, consisting of faithftil views of buildings, 
scenery, portraits, in silk; woven music, &c. 

(3) Collection of silks, raw-thrown and dyed, 
showing the various stages of manufacture. 

(4) Collection of manufactured silk goods. (6) 
Various appliances connected with silk manu- 
facturing. 

No. 8. YB SiaWB OP YE 'ROSE 
AND SHAMROCKE [Trade Mark], Old 
London Street (DONEGAL INDUS- 
TBIAL PUiro, 31 New Cavendish 
Street, London, W.) — Formed bv Mrs. 
Ernest Hart for the development of Irish 
cottage industries and for the benefit of the 
peasantry. — (1) Newly invented and specially 
designed art embroideries. Flax upon Flax, for 
all doniiestic purposes. (2) Native Cottage 
Fabrics, vegetable dyed, block printed, and 
hand embroidered designs. (3) Handspun 
and Woven Woollen Cloths. (4) Hand-knit 
Hosiery, vegetable dyed. (5) Innocuous 
Yams. (6) Hand-wrought Embroideries on 
linen. (7) Hand-made XJnderlinens. (8) 
Lace, &c. 

No. 4. JONES & WILLIS, 48 Oreat 
Russell Street, London, W.C., Art Metal 
Workers. — (1) Wrought-iron Gates, Panels, 
Gas Fittings, &c. (2) Polished Brass Gas 
Standards, for sanctuary and nave of churches. 
(3) Eagle and other Lecterns. (4) Memorial 
Brasses. (5) Silver Communion Plate. (6) 
Carved Stone and Marble Pulpit, Fonts, &c. 
(7) Carved Oak Eagle Lectern, Stalls, Chairs, 
&c. (8) Hesperus Lamp Fittings. 

No. 6. POTTER, H., & CO., 30 
Charing Cross, London, S.W., Musical 
Instrument Manufacturers. — (1) The process 
of turning and finishing flutes and other wooden 
reed instruments. (2) A few ancient musical 
instruments. 

No. e. LOCH BROTHERS & CO., 
35 Queen Victoria Street, London, E.C. 
(Works, Rochester and New Cross), 



^Ingineers and Manufacturers. — (1) Matiufac- 
turing processes in vctrious Mhdb of sheet metals: 
(2) The process of mani^ictttring patent air 
lamps and various kinds of patented inventions ; 
also an instantaneous water-boiling apparatus, 
that will boil water without coals, gas, or lamp 
of any description. (8) A Chinese Kettle for 
the dining-room with which to boil water. It 
is not pliKsed on top of the fire^ but thnist in 
between the fire-bars, and thus boils the water 
in an incredibly sliort space of time. (4) The 
process of manufacturing tin canisters. (5) 
Workmen engaged manufacturing the above, 
a§ follows : Plahishing, braaing, coppering, tin- 
ning, shearing, punching, stamping, folding, 
wiring and bending, and making seams in 
different metals, with the assistance of hand- 
power machines. 

No. 7. BETJEBtANN, G., & SOf^NS, 
de, 38, & 40 Pentohvillis Road, Lon- 
don, N., Mahufacturers of Fancy Goods.— 
(1) Process of manufacturing Bramah and 
other Locks. (2) Ornamental and Heraldic 
Engraving. (3) Fancy Cabinet-making. 

No. 8. LANCELAND, WOOB^ Sc 
CO., ThQ Avenue, Acton, London, W. — 

(1) The Wing Lock. This invention prerents 
straying, cheapens fencings keeps breeding hens 
ure, and, by its means, economical-feeding 
reeds of fowls may be safely kept in hand ; not 
injurious to the plumage. Contrasted with the ^ 
ancient methods of confining birds used, in 
falconry. (2) The New Eo:g-Oven " Bifrons," 
with Improvements of 1885. This hatchingr 
oven is an English invention, distinctly adapt^ 
to our climate. The recent improvement is 
preventive of the dry metallic character of the 
artificial heat. (3) The Brooder, for rearing 
machine-hatched young, has, toj^ether with 
other advantages, two climates. The methods 
of nature are pictorially contrasted with those 
of recent machine' work. 

No. a STAREIE, GARBNtBR, & 
CO., 99 Albert Smbankment, London, 
SiB^, Art Metal Workers.— (1) Lamps for gaa, 
oil, and electric light, for every kind of domestio 
jnd ecclesiastical lighting. (2) Window Grilles, 
Door-Handles Latches, Grates, and every de- 
scription of Hammered and Wrought 'iron. 
Copper, and Brass Work. Every piece is 
directly produced by a trained artizan, by hand, 
without machinery, and two or three pieces only ' 
are made to each design. 

No. 10. EDaiNOTON, BENJAMDSr. 
2 Duke Street, London Bridge, London, 
S.E., Tent Maker. — (1) Drawings and En- 
gravings of tents and tent-making, ancient and 
modem. (2) Models of Modern Tents, British, 
Foreign, and Indian. (3) Illustrations of recent 
improvements in form and construction. 

No. 11. FRANKS, L., 1 & 2 Hutchi- 
son Street, Aldgate, London, E. — The 
Handicraft of Marqueterie and Fretwork, in 
ancient and modem styles, with tools and 
designs for same. 
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Wo. X2. QJJjyiNQ Sc SUjVBBIWG 
CO. (THE), (8. OOBKR, Mai:iager, 118 
Bc te ^^are Road, near Burwood Plp^cq), 
1 W^ltham BiiAdininSy Holbom Circus ; 
Steam Works : Diana Place.— (1) Electro 
Platers by the new dynamo process. (2) Nickel 
Depositors. (3) Electro-plating by patent 
procass, (4) Oomparisons shown between the 
old prooess of close plating and modem 
methods. (5) Mat and Mercurial Gilding by 
process, and collection of specimens of old work. 

^o. 13. bombacb;, tt'rbbebt vl, 

21 &pr^txg street, Paddington, Ijondon, 
W., Hedal Stamper. — " Ye olde London medal 
stamping presse ; " medals of the "Old London" 
street; the machinery for the manufacture 
thereof, in motion. 

No. 14. HOEWITZ &; GOBEB 
(Mesdwi^tl) 24 Waltprtoa Boad, St. 
Peter's iPar^ Ijondpn, W., Laoe Manqfekc- 
turers. — ^"rhe pianufacturing of laoe goods for 
tlie encouragement of home industry. 

ISTo. 14a DAVIS, JOa, & CO., Fit»- 
roy Works, Kennington Part Boad, 
IiOndon, — Meteorological and Scientific 
Instruments, and the process of manufacture. 

No, 15. HXTMPHBIES, BOBEBT, 
B2 Seymour Place, Iiondon, W., Hanu- 
Motoring Bilvenn^ith, Gilder and Plater, Work-^ 
ing Jeweller, and Diamond Mouiiter.*^Above 
trades in operation. 

JTo. 16. OAWTHOBP, THOMAS 
J09^» 16 Long Acre, London, W.C., 
Engraver and Brass Worker. — (1) Engraver at 
Work; jSxamples of Carving in Brass; Me- 
morial with portrait of the late Colonel Burnaby, 
-various Carved Brasses, &c. (2) Examples of 
Eneraying; Ancient Brasses and Bubbings, 
Modem Brasses and Bubbings. (3) Specimens 
of Engraved and Beaten Brass, Alms Dishes, 
SaJveis, Trays, &c. (4) Improved Brass Poor 
Fumitxire. (5) Collection of Photographs, 
Drawings, relative to the above. 

ISfoa. 17 & 18. OILLETT & CO., 
Whiteliorse Boad, Croydon, Iiondon.— 

(1) Astronomical Clocks, Regulators, Chiming 
and Musical Clocks. (2) Clocks for oHices, 
daes-TOoms, railway stations, post ofiOces, &c. 
(8) Patent Chronoscope for showing the time 
as indicated in the railway time lubles, also 
their Patent Chronoscope for showing the time 
from 1 to 24 o'clock; several ancient clocks 
over 200 years old ; cut gun-metal wheels show- 
ing the different angles of teeth required in 
turret and other clocks, and carillon machines. 
(4) Workmen and Tools employed in the con- 
stmctioii of modern clocks, &c. (5) A Work- 
ing: Model of the Patent Carillon Machine, 
playing seven tunes on each barrel, the barrels 
being interchangeable. 

No. 19. WATERLOW & SONS, Li- 
mited, 25, 26 &; 27 Great Winchester 
Street, E.C. ; Finsbury Stationery 
Worlds, &c., B^ok-note and General En- 



gravers, Die Sinkers, Printers, Lithographers, 
&c.--<l) Copper-plate Printer at Work, printing 
etchings of views of the Old London Street, 
etched by Thomas Riley, and other etchings or 
general plate work. (3) Specimens of Bank- 
notes, Postage and Revenue Stj^mps, and various 
Artistic ' Commercial Engraving and Process 
Printing. (8) Die Sinker ana Embosser at 
work, sinking and embossing address dies, 
monograms, &o. (4) Specimens of Die Sinking 
and Medal Engraving. 

No. 20. IiITCHFlEIiD, SAHXJEXi, 
3 Bruton Street, Bond Street, and 28 & 
30 Hanway Street, London, W., Up- 
holsterer, Decorator, and Importer of Works of 
Art. — (1) Entrance JSaU, with carved oak 
settee and figures of the 16th century. (2) 
Frontage. The Process of Wood Carving as 
carried on by the mechanics of the 16th 
century. (8) Interior^ fitted as a Parlour. 
Same period. Carved furniture. The process 
of carving, and its adaptation to the uses of 
the fumishiog and decorative art 

No. 21. BXiKINCKTON CO., 22 
B^nt Street* 6.W., and 42 Moorgate 
Street, London. }i;.C. ; and at Binning- 
Jiam, l4iverpopl, an4 Manoliester, Manu- 
facturing Silversmiths, original Patentees of the 
Electro Plate, and Art Workers in the Precious 
and other Metals, Bronzes, &c.— (1) Patented 
Processes of depositing gold, silver, and other 
metals, and the various systems used for the 
reproduction of art objects. (2) Specimens of 
their several manufactures in gold, silver and 
electro-plate, and reproductions of art objects. 

No. 22. BIiAXAIiIi, SON, is CO., 
45 Great Ormond Street, London, W.C., 

Manufacturing Confectioners. — Old English 
Sweetmeats, American Caramels, Candies and 
Bocks, Japanese Cocoanut, French Fondants 
and Pastilles, Turkish Delight, &c. 



FIRST FLOOR, 

No. I. NICHOLS, F. S., & CO. (S. 
DBEWBTT), 14 High Street, Borough, 
London, S.B., Printsellers and Publishers.— 
Paintings, drawings, engravings and etchings 
illustrative of England in the olden times; 
old English manners and customs; coaching 
days; our forefathers' recreations; medieval 
ai chitecture ; antiquities ; country life and rural 
sports. London before and after the fire of 
1666 ; maps, plans and charts. 

No. 2. MACKMITBDO & HORNB, 
28 Southampton Street, Strand, Lon- 
don, W.C. ; and at Liverpool.— Music 
room, showing character of their design in 
furniture, staiued glass, decoration, wall papers, 
stufi's, carpets, metal-work, &c. 

No. 8. FIELD & TUER, The Leaden- 
hall Press, 50 Lieadenhall Street, Iion- 
don, E.C., Printers a»d Engravers.— (1) An 



Digitized by 



Ixii 



Old London. 



extensive series of old-fashioned Copperplate 
Engravings of the last century by Bartolozzi 
and his school, known as " Our Grandmothers* 
Prints." (2) The process of copperplate print- 
ing as carried on a hundred years ago. (3) 
Quaint books, prints, &c. 
, No. 4. FEETHAM, MAEK, & CO., 
9 Clifford Street, London, W., Stove 
Makers and Art Metal Workers. — (1) A com- 
plete historical display of English domestic fire- 
places, with various household implements of 
art design connected therewith. (2) Artistic 
representation of characteristic English iron- 
work. 

No. 5. FEETHAM, MARK, & CO., 
8 Clifford Street, London, W.— (1) Stove- 
makers* workshop. (2) Process of manufacture 
affording comparison between antique and 
modern work, and the improved method of 
production. 

No. e. JONES & WILLIS.— ^66 De- 
scription of Shop No. 4 or* the Ground Floor. 

Nos. 7 & 8. ELLIOTT, JAMES, 13 
Langham Street, London, W.— (1) Hangw 
ings of velvet for ecclesiastical and domestic 
purposes, decorated by "Lustra" painting in 
irridesoent metals. (2) Work shewn in opera- 
tion. 

wNo. 9. WILSON" & BLESSLEY, 1 
Paul Street, Pinsbury, London, E.C., 

Metal Workers. — (1) The process of raising, 
chasing, and repousseing nickel, brass, copper, 
and bronze, and forming them into useful 
articles by raising and planishing with the 
hammer only. (2) Lathe Turning. 

No. 10. SALVIATI & CO., 213 
Regent Street, London, W., Manufac- 
turers of Venetian Glass, Enamel, Mosaics. — 
(1) Ancient and modern systems of manufac- 
ture. (2) Table and ornamental glass from the 
time of Queen Elizabeth to the present day. 
(8) The manufacture of Venetian beads and 
glass chandeliers. (4) Special appliances for 
gas and electricity. (5) Venetian mirrors. 

No. 11. SCOTT, CTTTHBERTSON, 
& CO., Whitelands, Chelsea, London, 
S.W.— Wall Paper Printing. 



FIRST FLOOR GALLERIES 
AND RECESSES. 

SALOMON, A., & CO., 28 
High Street, Whitechapel, London, E.— 
Ancient and Modem Army^and Navy Boots 
and Shoes. 

SLAZENGER & SONS, 66 Cannon 
Street, London, E.C.— Collection of Imlia- 
riibbor Goods. 



MARTIN, C, Sevenoaks, Kent.— (1) 

Antique Carved Oak Cabinet, formerly in 
Hever Castle, Kent. (2) Very Old Inlaid 
and Lacquered Cabinet, of Japanese workman- 
ship, imported into this country nearly a 
century ago. 

NICHOLS, C. E., 33 Ed^are 
Road, London, W. — The process of stamping 
leather, paper, and other materials, and manu- 
facturing fancy articles therewith. 

KING, JOSEPH, & CO., 168 
Adrian Terrace, London, S.W.---(1) A 

Curious Chime Clock, 4 ft. 8 in. high ; 2 ft. * 
3 in. deep ; 3 ft. 4 in. wide ; elaborately orna- 
mented; fitted with chimes and medianical 
working figures. (2) SUversmiths' Work. 

THOMPSON, H., & CO., 86 Mer- 
row Road, Walworth, London, B.E. 

— Magnetic Oxide of Iron Paints. 

CARRUTHERS, C. W., 20 River 
Street, Myddelton Square, London, 
E.C. — An invention showing the use that 
is made of the cinder refuse of iron blast fur- 
naces, known as " slag." 

ROYAL RUBBER CO. (THE), 166 
Sloane Street, London, S.W.; Works, 
Bamsbury. — Vulcanised and ordinary 
India-rubber Goods. 

SILICATED CARBON FILTER 
CO. (THE), Church Road, Batter- 
sea, London, S.W.— (1) Silicated Carbon 
Filters and Field Service Filters of various 
systems. (2) Filtration past and present. 

WEBSTER BROTHERS, 4 Por- 
chester Road, Bayswater, London, W. 

— Two Screens. Specimens of the gelatiao, 
bromide, and carbon processes on paper, opal, 
and ivory. 

THE CHURCH TOWER. 

GILLETT & CO., Whitehorse Road, 
Croydon, near London. — (1) Turret clock, 
with patent remontoire train, double gravity 
escapement, and improved winding gear. (2) 
Ancient and modern bells. (3) Carillon Ma- 
chine and Chiming Apparatus. 



THE CONDUIT. 

JUDSON, DANIEL. & SON, 77 
Southwark Street, London, S.E. — An 

** Okie Wiiter Conduit,'' bearing sundry quaint 
inscriptions. 
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THE AQUARIUM. 

The success that has attended this permanent section of the late International Exhibitions 
since its inauguration in 1883 has raised it indubitably in the high estimation of public regard 
and appreciation. 

It will be remembered that after the termination of the International Fisheries Exhibition 
the control of this Department was placed in the hands of the National Fish Culture Association, 
having for its President and Chairman the Marquess of Exeter; for its Vice-President, 
Edward Birkbeck, Esq., M.P. ; and for its Director and Secretary, Mr. TV. Oldham Chambers, 
F.L.S. ; and the following noblemen and gentlemen on its Executive Council : — 
The Marquis op Lorne, K.T. | Francis Francis, Esq. 

The Earl op Eomney. ! C. E. Fryer, Esq. 

The Earl op Annesley. | P. Geen, Esq. 

The Earl op Donoughmore. | Dr. Gunther, F.R.S. 

Major-Gbneral Lord Abinger, C.B. I Propessor Huxley, P.R.S. 

The Right Hon. Sir W. Hart-Dyke, Bart., | A. G. Jardine, Esq. 
M.P. I H. Lee, Esq., F.L.S, 

Sir John St. Aubyn, Bart., M.P. ' Rev. J. J. Manley, M.A. ' 

Sir p. Db Grey Egerton, Bart. T. J. Mann, Esq. 

The Prime Warden op the Fishmongers' R. B. Marston, Esq. 
Company. O. T. Olsen, Esq., F.L.S. 

The Maclaine op Lo^HBrY. J. L. Sayer, Esq, 

T. AifDREWS, Esq. ' Lieutenant-Colonel Seddon. 

R. Barclay, Esq. W. Senior, Esq. 

C. Bates, Esq. S. B. Sharpe, Esq. 

J. Brunton, Esq., M.D. : T. Spreckley, Esq., Chairman, Thames 

W. BuBDETT-CouTTS, EsQ. | Angling Preservation Society. 

J. H. Obossm^, EfiQ. 
Lieutenant-Colonel Custance. 
H. Ffe2?nell, Esq. 

Do-ring the International Health Exhibition last year the Aquarium was thronged with 
ipectatcrs throughout the day, faxing to the utmost the accommodative capacity of the building^.' 
To the British public there is a fascination in watching the graceful silent movements of the 
inhabitants of our waters ; and no matter what form an exhibition may take, a glimpse into the 
oceanic world is always heartily welcomed, especially by those who have never beheld the 
sea itself. Although the exhibitions that have succeeded that of the International Fisheries, 
when tlie Aquarium was built, have been of an entirely different character, a collection of fish, 
nich as that now on view, will prove a gratifyia^p and popular feature not only to naturalists 
and scientists but to all communities. 

The Council of the National Fish Culture Association have spared no trouble and expense 
to gtUl farther heighten the attractiveness of the Aquarium, and preparations have been in 
eoQxse of progress since the beginning of the present year for bringing to perfection the several 
neoesaary preliminaries, to ensure the successful retention of fish in captivity. During the 
^winter the Aquarium was maintained in such a manner that the collection now shown to the 
poihlic might include as many well-seasoned and matured fish as possible. Elaborate arrange- 
mentahave been made for replenishing the tanks with marine and fresh- water fish, and to this 
end special trawlers are being employed on all parts of the coast to capture and forward 
Bpedmem^ so that the Aquarium may always be replete with carefully selected fish, forming 
a unique display as far as London is concerned. 

In order to still further intensify the interest attaching to the living collection of fish, the 
Goimcil of the National Fish Culture Association obtained the consent of the Lords of the 
Committee on the Council of Education to a portion of. |Jie magnificent exhibits in the Buckland 
Xusemn being transferred to the Aquarium for exhibi^n. An excellent show of interesting and 
edifying objects are thus presented to the public conjunctively with the inhabitants of tho 
tenks, forming a rare and important combination of exhibits hitherto rarely excelled. 



J. Willis Bund, Esq. 
Lieutenant-Colonel Stuart Wortley. 
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FISH CULTURE DEPARTMENT. 

Tbi8 Beotion of the Exhibition, belonging to the National Fish Culture Association, is situated 
in the Western portion of the building, and runs parallel -with the Aquarium, containing 
exhibits of fish-hatching and rearing apparatus invented by the Marquess of Exeter and 
Mr. W. Oldham Chambers. During the winter and spring this department has been a scene of 
lively activity, on account of the spawning season, when many hundred thousands of fish eggs 
were successfully incubated, and the fry transferred to waters at the Delaford Park Fishery 
belonging to the Association. It is to be regretted that, on account of the time of year, the 
public were prevented from viewing the hatching operations, which were of a most interesting 
and instructive character. 

In regard to the Exhibits contained in this section, on one side is to be seen a tank of 
large proportions, in which magnificent specimens of salmonidaa of various species, including 
grayling, are shown, whilst on a line with it is a row of hatching boxes, in which ova are 
deposited and the fry maintained until such a time as they lose their tmibilical sap. Exactly 
opposite are several tanks in which are exhibited some of the fry hatched last year on the 
premises, including salmon and trout, which are interesting as affording an idea of the capacity 
of artificial fish culture. Among other Exhibits are a model of an Oyster Culture Establish- 
ment designed by the Marquess of Exeter, models of Fish Culture appliances designed by 
Livingstone Stone, Esq., H. C. Chester Esq., M. G. Holton, Esq., W, H, Wroten, Esq., and a 
model exemplifying the most efficacious and economical method of constructing breeding ponds 
for fish, invented by Mr. W. Oldham Chambers, F.L.S., ell of which are well worthy of note, 
forming, as they do, edifyiug and interestiqg studies, selected from the Buckland Museum. 

Rarely has such a diversified combination of fish in all stages of development, togetbear with 
appliances and apparatus for hatching and rearing the fry, been brought together for the 
purpose of convincing the public as to the practicability of increasing the fish food supply of 
the nation by the exercise of soieutific principles and manipulation. A lucid ocular demanstra- 
tion of the manner in which pisciculture can be successfully and thoroughly prosecuted is thus 
afforded, whereby all theoretical dogmas become exploded, and dubitancy is erased from the 
mind of the sceptic by undeniable proof. 

The Council of the National Fish Culture Association are desirous of acknowledging thf 
following special services that have been rendered in the Aquarium and Fish Culture Establi^ 
ment, and have much pleasure in testifying to the uniform acts of courtesy and kindness which 
have been so liberally accorded to the Council in their endeavours to make this Department 
attractive and instructive to the public. 

COMPLIMENTARY LIST. 



AltDREWS, THOMAS, Westgate 
House, Guild&rd. — Contributions of trout 
fry to the Fisli Culture Department. 

BABTIiBBT, W., & SOITS, Kedditoh. 
Ijondon House, 98 Gresham Street, 
H.O.— For exhibits of fish hooks, lines, fish- 
ing rods and tackle iu the Aquarium. 

BAIBD. THE HON. SPENCER, 
W^shj-Ugton, America. — Contributions of 
salmon, trout, an4 coregonus eggs to the Fish 
Culture Department. . 

:pEDFOBP, K.a., THE DUKpS OF.— 

Contributions of fish to the tanks of the 
Aquarium. 

BXJSSELL, CHARIiES OTBBS & 
CO., Glass Warehouse, 7fi> Wells Street, 
Oxford Street, London, W.— For fifteen 
glass fish aquaria and globes and two comer 
fish tanks, with silvered plate glass wall sur- 
faces at back, for use in tbe Aquarium. 



JP^EPB PAVIS ^ PO., MwafflrflH 
turing Opticians, 6 J^enpinj^on F^rk 
Boad, London, S.E. — For supplying free of 
cost to the Aquarium and Fish Culture Depart- 
meot, their Royal Polytechnic barometers, 
thermometers, and other scientific instru- 
ments. 

PICK RAPCLYFFE ^ CO.. 128 
High Holbom, W.C. — For decorating the 
entrance of the Aquarium with a fernery and 
palm trees, and supplying small freshwater 
tanks and ferneries. 

EXETER, THE MOST HON'. THE 
MARQUESS OF, Burleigh Park, 
Stamford. — For supplying various fresh- 
water fishes to the tanks, hatching and reariiif [ 
appliances, models aud microscope for use in 
the Fish Culture Departnient. 

GEE PATENT automatic' 
FpyNTAIIf pp. (TBPS), ISQ l^e^ew 
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hall Street* Iiondon, E.C.— For supplying 
patent automatio fountains in the Fish Culture 
Department for ornamental purposes. These 
fountains work independently of any direct 
supply, being entirely self-contained. 

HUMPHBEYS, J. CHABIiTOW. 
Albert Gate, Iiondon, S.W.— For erecting 
upon his portable prinpiple the corrugated iron 
building for the use of the Board Room and 
Secretary's offices adjoining the Aquarimn. 

XEK, SSDWARD, C.C., 27 St. Mary- 
at-Hill, E.C.— For providing and fitting up 
specially constructed tanks for use on boaM his 
smacks and carrier steamers for the purpose 
of supplying live marine food fishes to the 
Aquarium. 

lalTTJLS, Q., & CO., 15 Fetter Iiane, 
Iiondon, XLC— For exhibits of fishing rods 
and tackle in the Aquarium. 

XjTJBBOCE, ItEV. H. EL, Hanworth 
Baetory, Norwich.— For his assistance in 
supplying firesh-water fishes to the Aquarium 
and spawning fishes to the Fish Culture Depart- 
ment. 

MAIQNEN, P. A., 22 & 28 Great 
Tower Hill, Iiondon* E.C.— Has supplied 
his patent Filtre Bapide for the purification 



and softening of the fresh-water tanks in the 
Aquarium and Fish Culture Department of the 
Association. The sea water has also been clari- 
fied by one of his large supply Filtres Bapides, 
which last year was used for the same purpose. 

F Oil AND BBOTHEBS, Iiower 
Thames Street, Iiondon, XLC— For a con- 
tinuous supply of liying crustaceans to the 
tanks and specimens in spawn for the Fish 
Culture Department 

SA7EB, J. TiAST, C.C., Iiower 
Thames Street, Iiondon, !B.C. — For a 
supply of live marine fishes to the tanks. 

STJFFIEIiD, THE BIGHT HON. 
IjOBI>, E:.C.B., GuntonFark, Norfolk.— 
For a constant supply of live firesh-water fishes 
to the tanks and spawning fishes to the Fish 
Culture Establishment. 

TABOB, G., I^wer Thames Street 
liOndon, E.C.— For a supply of molluscs to 
the anks. 

WHjIiIAMSON, W. H., C.a, IiOwer 
Thames Street, Iiondon, !B.C.— For a 
regular supply of molluscs and crustaceans to 
the tanks and to the Fish Culture Depart- 
ment. 



GARDEN AND HORTICULTURAL EXHIBITORS. 



CUTBUSH, W., & SON, The Nur- 
series, Highgate.--Omamental Trees and 
Shrubs. 

FBOMOW, W., & SONS, The Nur- 
series, Chiswick. — Ornamental Trees and 
6hrabs. 

IaANE, H, & SON, The Nurseries, 
Great Berkhampstead.— Collection of Hho- 
dodendrons. 

FAUIj & SON, The Old Nurseries, 
Cheshunt, Herts. — Ornamental Trees and 
Shrubs, Bock Plants, and Hoses. 

PAUIj, •WITiTiTAM, & SON, Paul's 
Nurseries, Waltham Cross.— Boses and 
Ornamental Plants in Messrs. Pearson's Green- 
boaae. 



PUTiTTAM, JAMES, Broxboume, 
Herts.— Ornamental Hock Work. 

TUBNEB, C, Boyal Nurseries, 
Slough.— Collection of Ivies in pots. 

WARE, T. S., Hale Farm Nurseries, 
Tottenham, N.— Collection of Dahlias and 
other Plants. 

WATEBEB, ANTHONT, Knap TTil^ 
Nurseries, Woking.— Collection of Rhodo- 
dendrons and American Plants. 

TOUNG, MAUBICE, Milford Nur- 
series, Godalming. — Collection of Hhodo- 
dendrons, &c. Garden and Prince's Pavilion. 
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AGRICULTURE, HORTICULTURE AND ARBORICULTURE. 



A BRIEF introduction to the new inyentions eixhbited in Group I. can only be an attempt to 
indicate tlie general character of the track which has been explored] during the last quarter of a 
century by the inyentors of machines and improvements applicable to the productive arts 
mentioned at the head of this preface. The object of the inventor is to meet the acknowledged 
twofold desire of his clients, which is, first of all, to improve the quantity and quality of their 
prodncts, and secondly, to diminish as far as possible the cost of their production. Human labour 
is the dearest of all motive powers, horses come next in the scale, and steam is at present the 
cheapest of those which are under the control of the farmer, the gardener, and the forester. The 
employment of both wind and water as motive powers is very economical, but as they are both 
more or less uncontrollable forces, they can only be safely used as adjuncts to the more expensive 
bat more reliable ones. Up to the present time attempts to utilize gas and electricity, as 
motive powers on farms, have not brought them within the scope of practical agriculture. 

The displacement of human labour in agriculture withyi the limits of Great Britain, owing 
to improvements in machinery, has been made clear by the last census, which shows that both 
farmers and labourers have each decreased about ten, per cent, in their relative numbers' during 
as many years. But within the same period the number of proprietors of agricultural machines 
let for hire, and of the attendants upon them, had nearly doubled, and had increased from 55 in 
1851 to 1441 in 1861, to 2160 in 1871. and finally to 4260 in 1881. Such figures as these may 
l)e<!orrectly described as " speaking.'* 

It must be stated, however, what has not escaped the notice of the Executive Council of this 
Exhibition, that the use of agricultural machinery in Great Britain is fostered by the shows and 
the competitive trials of the Royal Agricultural Society of England, the Highland and 
Agricultural Society of Scotland, and the larger County and District Agricultural Societies. 
Five miles of shedding filled with implements at a " Boyal show is an annual exhibition which 
illustrates the extended use of machinery in the operations conducted in the field and on the 
farm, and has rendered unnecessary the apportionment of a very large space at this Exhibition 
to a multitude of inventions which are for the most part already well known to those most 
interested in them. 

The progress of invention during the last twenty-five years has, in the case of agricultural 
machinery, taken two well-defined directions, namely — 

(1) The improvement of old types of machinery. 

(2) The invention of new types. 

In the first group of anveutions nearly every agricultural implement has been improved, 
either v^ith a view to obtain increased efficiency, or for the purpose of ensuring greater economy 
in manipulation. It would take more than the space at my command to enumerate as a mere 
list the ingenious contrivances which have been introduced for thei^e purposes alone. Another 
class of improvements was in the first instance forced upon manufacturers and farmers by 
public opinion, and subsequently by the legislature ; this is, in general terms, efficient protection 
against accidents to the persons employed in working agricultural machinery. I am not aware 
that there is any precedent for the action of the House of Commons in delaying legislation for 
the express purpose of having before it the results of competitive trials promoted by a Society 
unconnected with the Government This course, however, was adopted about twelve years ago, 
in the cese of proposed legislation as to the protection of men employed to feed threshing 
machines, which is now done automatically by skilfully designed mechanical feeders. As another 
illustration I may mention that numerous ingenious devices have been patented to protect the 
persons employ^ in feeding chaff-cutters, especially those which are driven by steam. The 
general principle which has been aimed at, in both cases, is the construction of such a guard 



By H. M. Jenkins, Secretary of the Boyal Agricultural Society of England. 




4 



Group L {South Court). 



that the least obstruction would immediately and automatically stop the machine, and thus 
prevent damage to the obstruction in the case of a man's hand, and damage to the machine in 
the case of a stone or a piece of iron, or other inorganic obstacle. 

The marvellous improvement which has taken place during the last quarter of a century in 
all agricultural steam engines, whether " fij^ed," or " portable." or " locomotive," is so great that 
it requires a long course of study of the past and present machines to enable one to realize it ; 
and the march of invention has not yet been arrested, as the shows of the Boyal Agricultural 
Society bear witness year by year. Simplicity of construction, economy of combustion, diminution 
of friction, and efficiency of control, seem to be the points which are aimed at in agricultural 
engines ; and some of them, of course, contribute to the attainment of that high duty," which 
is legitimately the boast of our agricultural engineers. 

In steam-ploughing machineiy the progress has been no less remarkable, and innumerable 
have been the devices tried with the same view as that, which has stimulated inventors in other 
classes of agricultural machinery, namely, to save manual labour and to increase the efficiency of 
work done. As in other fields of investigation and invention, there are greater or less failures 
that might be recorded ; and the various attempts to construct a practical steam-digger may be 
divided amongst the hopeful and the hopeless. Of late years the combination of a sheaf-binder 
with a reaping-machine has attracted very much attention ; and at last we may fairly lay claim 
to possess such machines capable of binding corn with string, and suitable for English crops. 
The farmer can thus dispense with wire, which was the original and objectionable binding 
material, and this latest development of the sewing machine may now be regarded as quite 
practical if not absolutely perfect. 

The invention of new types of agricultural machinery has been very fruitful during the 
period under review, and although it may be a debatable question what this class of machinery 
is to include, yet in a short preface a little latitude may be allowed. Let us take for instance the 
" straw-elevator," or, as it is equally termed, the •* stacking machine," the straw-burning steam- 
engine, the steam-driven reaper, and the automatic sheaf-binder — all new types of machines 
invented during the last quarter of a century. I feel tempted to say that if the highly imaginative 
author of * Paris en Amerique ' had been an agriculturist, he would have described in the most 
eloquent language some such picture as the following : — Imagine a wheat-field in the boundless 
lands of the new continent ; the crop is cut by a steam-driven reaping machine fitted with a sheaf- 
binding apparatus ; the motive power is famished by a steam locomotive engine, which uses as 
fuel the straw which carries the heads of grain, and for which there is no other use in these regions 
— it must either be burnt to waste in the open, or to a useful purpose in the steam-engine. Then 
what else do we find ? The engine pushes before it the reaper and binder, but it also drags after 
it the waggons to convey the sheaves to their destination and the water-supply for the boiler. 
Arrived at the threshing machine the waggons tip the sheaves into the receiver of the elevator, 
which conveys them to the automatic feeder of the threshing machine, and the waggons are 
inmiediately refilled with straw to feed Ihe engine with fuel during its next to and fro journey. 
Such a picture could of course only be realised on the mammoth farms of America, of Austro- 
Hungary, and other regions where agriculture is pursued on a colossal scale; but such a 
combination of farm implements could be arranged in England at the present day. 

Another combination of new mtwhinery has recently been devised for dairy factories. In 
place of the old and tedious method of setting milk in pans or pails so that the cream may rise 
in a certain number of hours, and then be skimmed off in order to be made into butter, we have 
now the following remarkable series of performances by implements of recent invention. The 
milk having arrived at the factory in what are termed " Railway Ohums," is weighed either on 
a weighbridge or by a special machine as it is hoisted to the required floor of the factory. It is 
then, by one of the ingenious adaptations of the well-known sack-lifter, elevated and tipped, and 
its contents discharged into a large vat. Prom this vat the milk finds its way into a cream sepa- 
rator being submitted on its passage to such alterations of temperature and modifications of flow 
as may be deemed necessary, through the agency of small intermediate adjuncts. Arrived at the 
separator the milk is submitted to a centrifugal action at a high speed, with the result that the 
cream flows out through one spout and the skim-milk through another. But mechainical science 
has not stopped here, for the cream can easily be turned directly into a chum, and the skim-miUc 
elevated by the mere motion of the separator so as to enable it to be passed through a maehine 
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either to cool it or warm it as may be desired. The result is that, gi?eii the milk delivered 
at a dairy factory, it can be resolved iato butter and cheese by these means in the course of 
between two and three hours, and thus the " nimble ninepence ** has found its equivalent in 
agriculture. I do not mean to say that the cheese is immediately available for sale ; but on this 
system, coupled with recent methods of cheese-making, I think, with due respect to the late 
Canon Girdlestone, that the maggots " would not arrive before the men." 

A remarkable addition to the minor utensils of the dairy, about which Danes contend with 
Americans for the honour of its discovery, is the Mechanical Butter-worker, and I ought also to 
mention the system of deep-setting milk, invented by Mr. Swartz (a Swedish farmer), if only to 
enable me to state that it has revolutionized butter-making in the north of Eu,rope, and has 
created a school of imitators in America. An almost equally remarkable series of agricultural 
machines which have been introduced during the last twenty-five years are those known collec- 
tively as " chicken raisers." Of these there are two classes — one designed to hatch the eggs 
without the aid of the hen, and the other to rear the chicken in an equally independent manner. 
From the original conception of a box heated in a more or less perfunctory manner, the progress 
•of invention has been marked by the introduction of hydro-incubators, thermo-inoubators, and a 
variety of other hatching machines, until now we are told that by the aid of a clock-work 
arrangement all one has to do is to keep the machine fed with eggs at one end, and to have a 
person in attendance to receive the chickens at the other I It need scarcely he added that ^hen 
ilie chickens arrive they are immediately transferred to the mechanical mercies of a well-regulated 
wooden foster-mother. 

In Horticulture great advances have also been made, but chiefly by means outside the 
use of new inventions. The implements used in this pursuit are generally similar in principle, 
if Dot in detail, to those used in the older and more extensive art of Agriculture, and in domestic 
economy generally. Still, the remarkable improvements in lawn mowers, and the extended use 
of American tools of all kinds, have contributed largely to the recent wonderful increase in the 
production of fruits, flowers, and vegetables. This development of Horticulture has recently 
been advocated by many writers and speakers with success ; but I must say that it cannot be 
placed entirely to the credit of the eloquence of the tongues or the pens of these propagandists. 
The improved and more intelligent use of glass in greenhouses, as in the windows of shops and 
dwelling-bouses, was one of the first results of the repeal of the duty on that material ; but it 
has doubtless necessitated greater skill in devising efficient means of ventilation through a small 
immber of outlets, as compared with what used to take place through the all-pervading cracks 
•of the old-fashioned stoves. The consequent necessity of greater intelligence and ingenuity in the 
designing and fixing of hot-water apparatus has in itself brought into being a new class of 
eogineers. It is impossible to enter into details of the contrivances that have therefore been 
devised for ventilation, regulation of beat, shading from sun -light and sun-heat, and many other 
delicate matters necessary to the successful growth of tropical and sub-tropical plants. But it 
should be stated that the gardener has been enabled to bring to maturity hot-house fruits, such 
as pines, in a remarkably short space of time in comparison with what used to be required by 
the old practices. The invention of " Ward's Cases," and the more recent improvements made in 
j them, have together enabled a large amount of importation and exportation of valuable plants 
to be carried on. It is not Horticulture alone that has benefited by this means of acclimatiza- 
tion ; for, to cite but one instance, to what a great extent are we indebted to " Ward's Oases " 
for enabling us to cultivate the valuable Cinchona in India I 

I must conclude this very rapid and brief introduction to the Horticultural portion of 
Gwmp I. by expressing my cordial thanks to my friends, Dr. Maxwell T. Masters, F.R.S., and 
Mr. W. Robinson, F.L.S., for the kindness with which they have supplied me with sugges- 
tions ; and with regard to Arboriculture my thanks are similarly due to Mr. Andrew Taylor, 
the Editor of • Forestry,* 

The term "Arboriculture," which includes the growth and management of trees for ornament 
as well as for profit, is much more comprehensive than the term " Forestry," and has been wisely 
preferred by the Executive Council. Much has been done of late years to improve the manage- 
ment of woods, forests, plantations, and shrubberies of every kind, but little has been done in 
the invention of mechanical aids to the purpose, except by the Americans, who have produced a 
variety of ingenious contrivances for pruning, fruit-getting, &o. These have been the mere 
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necessary of late years because the time-honoured advice of the Scotch laird, — " Be aye sticking 
in a tree," — ^has been supplemented by the more modern but equally necessary injunction to " Be 
aye looking after it." Forestry has borrowed from farming the system of rotation, and woods 
and forests are now thinned in a systematic instead of a hap-hazard manner. So we find 
rotations for thinning, clearing, and replanting extending over intervals which vary from a few 
years to a century and more. 

The means and methods of felling timber- trees by the aid of steam-power, and of 
transplanting ornamental trees of a large size, have recently been greatly improved, and some 
of the mechanical aids to these rather difficult operations arc highly ingenious. The same may 
be said of the implements which have been devised for clipping hedges automatically, and some 
of which do this kind of work in a very satisfactory manner. For the protection of young trees 
from wild and domesticated vertebrata the skill of the fence-maker has been very usefully 
obtained ; and the efforts of the chemist and the entomologist to assist in minimizing the ravages 
of insects have been in many cases deservedly successful. In other directions, such as the effect 
of trees upon climate and the best means of preserving wood from decay, the progress of research 
has been continuous, if not rapid, but here again the invention of implements and machinery has 
not been required. 

Improvements in roads, permanent and portable railways, ships, and locomotive power have 
been to the advantage of Arboriculture in common with other productive arts, but nothing can 
be quoted that is distinctive and peculiar in the means of conveying timber to market, except 
the American lumber-trains, unless it be the snow on the hills and the water in the rivers. 
The invention of the Dendrometer has considerably facilitated the estimation of the heights of 
trees use,d for masts, spars, and poles ; and in the utilization of forest products generally there 
has been an enormous stride since the introduction of the circular saw, the improvement of the" 
lathe, and the advance in the construction of wood-working machinery. But these subjects lie 
beyond the scope of " arboriculture,'* properly so called. 

Within the very circumscribed limits allotted to this preface I have thus endeavoured to 
invest with something like a living interest the inanimate objects illustrating the progress of 
invention in relation to the three productive arts which are placed together in Group I. 

12 Hanover Square, W., March 16th, 1885. 
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mm SAMITARY EMfflEERING WORKS. 

DOULTON&CC, 

I ALBERT EM BANKMENT, LAMBETH, LONDON, 8.E. 

THE LAMBETH 

PATEST COMBINATION CLOSET. 




The CLOSET— The SLOP SINK— The UmNAL.,. 

AS USED IN THE 

Retiring Eooms of the INVENTIONS EXHIBITION. 



All Parts are open to Inspection — Requires no 
Enclosure — Is Decorated on the Outside— Front of 
Basin Lipped to form Urinal when seat is raised — 
Ix inches of Water retained in Basin, with a Water 
Area equal to size of hole in Seat, thus reducing 
chance of Soiling Basin — May be Flushed by a very 
simple Seat Action arrangement or by a Pull Handle. 

THE LAMBETH 

INSTANTANEOUS WATER BOILER. 

Will Lutantaneously heat a Stream of Water to any Temperature up to Boiling. 



Obviates necessity for expensive system of Hot Water Pipes — Is Free from 
all Injurious Fumes — Has no Visible Condensation — Has no direct contact of 
the Gas with the Water — Has no Soldered Joints — Water and Gas Supplies are so 
constructed as to render it impossible to light the Qa^ wij^hQU^ tumin||^ jgi;^,!^^^ 
Water— Is made entirely of Strong Copper, 

Dpulton's Improved. Automatic 
Flushing Syphon^ 

IkLyaluable for keeping Drains and Sewers firee 

from Obstruction. 

I Simplicity of Fixing— FreedQm from moving^ Parts 
? — Fac i I ity of I n s pe ct i o n— I nst£|nt|u:i#Ql|t AaftOtr, ' w«tli ^ 
' Drop by Drop supply. 

!Vbese Syphons are approved by the LOCAIj Q-OVERN-^ 

For Further Particulars see List Ho. 38, Post Free on application. 

014^ ROOMS : — albert embankment, lambeth, si. 
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GROUP I. -r- AGRICULTURE, 
HORTICULTURE AND AR- 
BORICULTURE. 

SOUTH COURT. 

IFor Land U^cdnagey Beclamation, dte., see 
Group IIL; for AgricuUurcU Engines^ see 
Group IV. ; for Manure, see Group XIV. ; 
for Milling Machinery, see Group XV 11^ 

z. •WATiXFiH, T., & CO., Manor 
Hotiso, Whitstable, Kent.— (1) Patent 
Luhricator for ploughs, &c. (2) Fertiliser for 
drills. 

2. WORTH, SON, & PONTIPEK, 
378 Oxford Street^ London, W.— Patent 
Safety Box for the carriage of Sheep, Dogs, and 
Cattle. Model. 

3. I>ABBT, T. C, Pleshey Lodge, 
Chelniflfard, Essex. — Model of a Patent 
Bro^i^ Steam Digger. 

^.AVEIjINa & PORTER, Bo- 

chester, — Road Locomotive Engine, the side 
pistes of the £r&thox are extended upwards and 
backwards in one piece, so as to provide barings 
for th0 crank-shaft, counter-shaft, and driving- 
axle. The gearing is all of crucible steel, and 
mounted on shafts between bearings. The 
driving-wheels are fitted with compensating 
motion fox jturning sharp curves. Patent spriag 
wheels, whicii possess the advantage of causing 
the "whole weight of the engine to be spring 
carried. 

J. HORWdBY, R., & SONS, Li- 
mited, Spittlegate Iron Works, Gran- 
tham. — (1) The Roval Agricultural Society 
of England's £100 First Prize Sheaf-binder 
fiarrester, with improved Sheaf-carrier at- 
fftcbedf. (2) Hercules Mower and Fern Cutter. 
<8) Indigo Reaper. (4) Colonial Stripper. 

2) Nef^ Enclosed Genr Grass Mower. (6) 
iproved Thrashing, Shaking, and Finishing 
Dres.'^ing Machine. (7) Improved Three-Fur- 
row Plough. (8) Improved Gripping Plough. 

^ 6w SAMUELSON & CO., Britannia 
Works, Banbury, Oxfordshire. — (1) 
WmAow Grass Mower. (2) Seif-rakhig Reaping 
^fttehine with side delivery. (3) Sheaf-binding 
QKlQster. 

^ilCHOLSON, W. N., & SONS, 
XMpr Iron Works, Newark.— (1) Bone 
HIUi^ Hollow Disc Root-Cutter and Piilper. 
(^yW^\ Grinding or Grist MUls. (4) Hay 
HachineB and Horse Hay Rakes. 

& WOOD, WA^jTER a., 86 Wor- 
ship. Street, London, £.C. — Harvester 
with automatic sheaf-binder. Grain cut, ele- 
vated and delivered. . 

9. BAJtFORD & FEBEZINS, Queen 
Street Iron Works, Peterborough.— (1) 



New Pattern Cam-grinding Milk. (2) Model 
of Self-liiting Steam Cultivator. (8) Model 
of Three-Furrow Steam Plough. (4) Model of 
Automatic Anchor for steam cultivation. 

la RICHES & WATTS, Duke's 
Falaoe Iron Works, Norwich. — (I) 
Riches* Patent Revolving Rake. (2) Riches 
& Fatts' Patent Eureka Grist MilL 

12. COBBETT, T., Perseverance 
Iron Works, Shrew8bury.--(1) Excelsior 
Single Furrow Plough. (2) Uniform Ridging 
and Moulding X^lough. (8) Colonial Line 
Harrows, with folding arrangement for export. 
(4) Combination of Winnower, Com Elevator 
and Weighing Machines. (5) New Patent 
Eclipse Grain, Seed, Tea, Coffee and Rice 
Dressing and Cleaning Machine, with elevator 
attached. (6) New Pattern Duro Chaff-Cutter 
for power, with recent improvements. (7) 
Cheese Presses, single and double chamber 
with compound levers, and fitted with various 
improvements. (8) Improved Oil and Cotton 
Cake Breaker. 

13. JOHNSTON HARVESTER 
CO. (THE). 70 & 71 Chiswell Street, 
London, E.C.— Mowing, Rea:ping, and 
Sheaf-binding Reaper Machines. 

14. Mccormick harvesting 

MACHINE CO., Chicago, Illinois, 
U.aA. ; and 44 Sumner Street, South- 
wark, London, S.E. — Sheaf-binding 
Reapers. 

15. HARRISON^ McGregor, & 

CO., Albion Iron Works, Leigh, Lan- 
cashire. — (1) Mowing and Reaping Machines. 
(2) Chaff and Turnip Cutters. 

Id BAMPORD, HENRY, & SONS, 
Leighton Iron Works, Uttoxeter. — (1) 

Patent Progress Haymaker, with new conru- 
gated screen. (2) Patent Royal No. S Mower, 
with extra high wheels, all gearing under one 
cover, and improved tipping lever for cutting 
laid grass. (3) Patent One-Horse Mower. (4) 
Patent Self-acting Horse Rake. 

17. RANSOMES, SIMS, & JEF- 
FBIES, Limited, Orwell Works, Ips- 
wich. — (1) Patent Furnace and Apparatus 
for burning straw, cotton, and maize stalks, 
seeds, rice, husks, and other vegetable sub- 
stances as well as coal and wood, adapted to a 
portable steam engine. (2) Patent Apparatus 
for chopping, bruising, and softening the straw 
for hot countries, adapted to a steam thrash- 
ing machine. (8) Jefferies' Patent Lifting Ap- 
paratus adapted to two and three furrow ploughs. 

18. GARHETT, RICHABB, & 
SONS, Leiston Works, Leiston, Suffolk. 
— (1) Portable or Semi-portabte Compound 
Engine and Boiler. (2) Fire-Box, with corru- 
gated crown. (3) Manhole Ring and Steam 
Dome. (4) Wrought-iron Travelling Wheel 
with wooden lining to tire. (5) Garrett-Ellis' 
Patent Drum, with Tolled steel reversible 
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beaters. (6) Lever Horse Hoef (7) Corn and 
Seed Drill. (8) Sand and Salt Distributor for 
roads and tramways. (9) Lakeman's Circular 
Saw Guard. 

20. IjANDEH, HENBIT, Shaftes- 
bury Boad, Mere, Wilts.— (1) Improve- 
ments in Movable Roofs, for use as hay and 
com shelters, with Ventilation combined. (2) 
Hay Collector, with Haymaker combined. 

21. wiiiKmsoN, wniiiiAM, 

Kempston, Bedfordshire. — Improved DUc 
and Hoes for tumip-tbinning machines. 

22. HOWARD, J. & F., Britannia 
Iron Works, Bedford.— (1) Sheaf Binder. 
This machine is adapted to cut and bind into 
sheaves all kinds of grain crops. It is also fitted 
with a sheaf collector, by means of which the 
sheaves may be laid in rows for being set up in 
shocks. (2) Machine for trussing and bundling 
straw, combined with the ordinary thrashing 
machine. (3) Models of Agricultural Imple- 
ments, &c. 

23. PORRITT, J. W., Cley, Dere- 
ham, Norfolk.— Patent Sack Hoist, for the 
application of horse power. 

24. JEPFERY & BIiACKSTONH, 
Rutland Iron Works, Stamford. — (1) 

Chaflf-Cutter. (2) Grist MUl, fitted with stones 
running vertically, and Patent Brush Arrange- 
ment. (3) Haymaker, with new Patent Spiral 
Fork Bars. (4) New Stamford Semi- Auto- 
matic Hor&e Rake. 

25. SAIKTY, J., Commercial Road, 
East Dereham.— Oat Separators. 

26. CROWTjEY, J., & CO., Meadow 
Hall Iron Works, near Sheffield.— S. 

Edward's Patent Safety Lever Ensilage Cutter 
and Elevator, fitted with new patent duplex 
safety lever for stopping, reversing and varying 
the length of cut; also an adjustable mouth 
with safety roller to prevent any accident occur- 
ring to the feeder. 

27. RICHMOND & CHANDIjER, 
Southall Street, Manchester.— (1) Chaff- 
Cutters. (2) Com Crushing Mills. (3) Root 
Cutters. (4) Root Pulper. (5) Horse Gear 
Works. (6) Root Washers. (7) Improved 
Steaming Apparatus for cooking food for cattle, 
&c. 

28. VIPAN & HEADLY, Church 
Gate Agricultural Implement Works, 
Ijeicester. — (1) Steel EaUway Cans. (2) 
Hand Milk Trucks. (3) Cheese Press. (4) 
Refrigerator. (5) Cream Cans and Bottles. 
(6) Counter Pans, Show Cans and other Dairy 
Appliances. 

29. BARHAM, a., 26 Hart Street, 
Iiondon, W.C.— Complete Collection of Ap- 
paratus for analysing and testing the quality 
of milk and dairy produce, including all the 
most recent inventions and improvements. 

30. MAUDS, J., Westvale, near 



Halifax. — ^Improved Machinery for making 
butter. 

32. AYLESBURY DAIRY CO., 
Iiimited, 81 St. Fetersburgh Place, 
Bayswater, Iiondon, W.— (1) The Danish 
Cream Separator, for extracting cream from 
milk by centrifugal force. (2) Apparatus for 
use with the above separator, for the emulsion 
of two substances of dissimilar specific gravity. 

33. NEIGHBOUR, GEO., & SONS, 
127 High Holbom,W.C.; and 149 Regent 
Street, Ijondon, W. — (1) Improvements in 
Movable Comb Bee Hives and Section Honey 
Boxes, with arrangements for artificial comb 
guides to assist the bees in the building of 
comb and better storing of honey. (2) Appli- 
ances for the use of Apiarians, such as honey 
extractors, smokers, feeders, machines for mak- 
ing wax foundations, bee reils, gloves, knives 
for uncapping combs, &c. 

34. BAIiDWIW, S. J., The Apiary, 
Bromley, Kent. — (1) Improved Hives. (2) 
Hon«y and Wax Extractors. (3) Protectors 
from Stings. (4) Bee Quietors, Cages, Ac. 

(5) Honey and Apparatus for safe conveyance. 

(6) Machines for making comb foundation [will 
be at work on certain days]. (7) Wax and 
Honey in applied forms. 

35. STROUD, R, & CO., Nippon 
Works, Wolverhampton.— Improvements 
in the manufacture of necks for cans or churns 
for the transport of mOk, &o. All seamless, 
and produced from highly finished steel. 

36. IiANCEIiAND, WOOD, & CO., 
The Avenue, Acton, Middlesex. — Wring- 
locks, Incubating Ovens, Chicken Brooders, &c. 

37. UNITE, JOHN", 291 & 293 Edg- 
ware Road, Iiondon, W. — (1) Improved 
Dressed Tarpaulins. (2) Van and Carriage 
Covers. (3) Aprons. (4) Horse Clothing. 
(5) Sail Canvas. (6) Cordage and Blocks. 

(7) Outdoor Games. (8) Waterproof Clothing. 
(9) Models of Rick Cloth. (10) Square Garden 
Tent. (11) Hospital and Military Officers'- 
Tent. (12) Temporary Theatrical Stage. (13) 
Temporary Pavilion. 

38. REYNOLDS, F. W., & CO^ 
Acorn Works, Edward Street, Blaok- 
fHars Road, Ijondon, S.K— (1) Patent 
Portable Silo. (2) Patent Mechanical Pres- 
sure for Silage erected in above*, but suitable 
for any kind of silo. (3) Models of Silos fitted 
with Reynolds's Patent Mechanical Presstu-e. 
(4) Model showing Reypolds's Patent Mecha- 
nical Pressure as applied to silage made in 
open stacks or to hay-stacks. (5) Model of 
Iron and Concrete Portable Silo. 

39. MAUDE, J., Westvale, near 
Halifax.— Improvements in Silos and Appa- 
ratus for imparting pressure. 

40. JOBOSrSOW, C. G., Oakwood, 
Croft, Darlington. — Two Models of Patent 
Ensilage Stack Press, representing a stack oon- 



Digitized by 



. Growp L {South Court). 



11 



taining 150 tons of ensilage. [Scale 1 in. = 
Ifoot.] 

41. SI>WABX>S, G. M., 54 Gresham 
I Street, Iiondon, E.C.— Dovetailed Corru- 
gated fi-on Sheet Cylinders for use as silos. 

; 42. EDrSHiAGE PRESS CO., Lei- 
cester. — Blunt*s Patent Screw and Lever Silo 
Press, adapted for every description of silo or 
ensilage stack. 

43. FIiETCHEB, J. M., Cheadle, 
Cheshire. — Labour-saving Movable Silo, 
with the Cheshire screw and chain pressure 
apparatus complete, and guide rings in wall 
for the pressure chains to run through, which 
prevent strain on the walls from the bulging of 
the pressed ensilage. 

44. GOODHIDGE, H., 23 Langton 
Street, Chelsea, Iiondon, S.W. — The 

Self-locking Apparatus for railway facing 
points and signals. 

45. HdBERTS, CHAS. F., Linfitts, 
Belph, near Oldham. — Model of Silo, 
showing an improved method of applying pres- 
sure to contents without weights. 

46. HIJiJi, E. J., 6 Westminster 
CZiambers, Victoria Street, S.W.— Rail- 
way Carriage Door and Window. 

47. DIMES, W. P., Oldstone, Black- 
awton, I>evon. — ^Improvements in gates. 

48. CIjABK & MOSCBOP, Darling- 
ton. — Design for a Model Dairy Homestead, 
suitable for a farm of 180 acres, 165 acres of 
meadow and pasture, and 15 acres of arable 

: land. Accommodation for ninety-three head of 
cattte, five Horses, besides pigs and poultry. 

49. WORMALD, w; G., 163 Fenti- 
man's Road, Sonth Dambeth, Ijondon, 
S.W, — Plans and Designs for farmhouse. 

^ 50. WRIGHT, RICHARD, High 
Lodge, Richmond, Yorkshire. — (1) 

I S^he, with safety scabbard or sheath. (2) 
Model of a Safety Railway Door, preventing 

I fingers getting smashed. 

|- 52. IjIiOTTD, IiAWREI!fl"CB, & CO., 
34 Worship Street, London, KC. — 
Lawn Mower. 

53. YARDLEY, H. B., 16 Lamb's 
Conduit Street, London, W.C. — The 
Grace Fumigator. 

54. PRSIST & CO., 314 Oxford Street, 
Xfondon, W. — Pruning Knives and Garden 
Tools. 

55. R O S H E R, F., Old Jamaica 
Wliarf; Blaekfriars, London, S.E. — 
Improved Fumigator for greenhouses. 

56. DBIiATASTE, EDWARD, 
Woodford, St. Brelade's, Jersey* — Im 
proved Vine Rod Fastener. 

57. BENNETT, W. E., Condover, 
near Shrewsbury. — Improvements in se 



curing rose, fruit, conifers, and other trees to 
their stakes and supports in upright positions, 
without damage to the tree. 

58. BULL, WILLIAM, 636 King's 
Road, Chelsea, London, S.W. — Im- 
proved Case for exporting and importing plants^ 

60. BETHELL, T. P., 24 Cable 

Street, LiverpooL — Improvements in Boxes 
for postal, packing and storing purposes, for 
the transit of cut flowers, fmit, game, bottles, 
fragile articles. &c. 

61. PAGE, HENRY, & SOWS, 
Grove Nursery, Teddington, London, 
S.W.— Patent Sunplex Holdfast Iron Post or 
Column. 

62. JOHNSON, RICHARD, & 
NEPHEW, Bradford Iron Works, 
Manchester; and 8 Great Winchester 
Street, London, E.C.— Barbed Wire for 
fencing. 

64. WILLS & SEGAR, Royal Exotic 
Nursery, Onslow Crescent, London, 
S. W.— Wills's Patent Illuminated Water-wheel 
and Revolving Light 'JMachmery for lighting 
grottos, aquariums, ferneries, rockeries, foun- 
tains, cascades, waterfalls, and all kinds of 
floricultural and horticultural buildings. 

65. WHITEHOUSE, CORNELIUS, 
Cannock Edge Tool Works, Cannock, 
Staffordshire.— Brushing Bills and Slashers. 

66. SMITH, JOHN, Royal Label 
Factory, Stratford-on-Avon. — Horticul- 
tural and other Labels. 

67. RAGLAN, WILLIAM, 15 
Momington Road, New Cross, London, 
S.E.— Patent Galvanised Pit Light-lined with 
felt, showing new method of glazing air-tight 
and frost-resisting. 

68. SPENCER, CHARLES, 1 Mom- 
ington Road, Deptford.~RevoIving or 
Sliding Roof for greenhouses, &c. 

69. DAVIS, JOSEPH, & CO., Pitzroy 
Works, Kennington Park Road, Lon- 
don, S.E. — Dendrometers and other Instru- 
ments, including Milk and other Testing 
Apparatus. 

70. MACKENZIE, D. P., Morton 
HaU, Midlothian, N.B.— (1) Bendrometer 
and Distance Finder combined. (2) Dendro- 
meter and Level combined. 

72. ROOM, J., Kingsweston, near 
Bristol. — Patent Pruner. 

73. ROWLATT, JOHN, 37 Welling- 
ton Street, Leicester.— (1) Machine for 
peeling osjers. (2) The Climax Fastening, for 
securely fastening hampers and sample cases. 

80. DEACON, GEORGE, 103 Lower 
Thrift Street, Northampton.— An Im- 
proved Method of Glazing without putty for 
horticultural buildings, railways, roofs, &c. 
{See Outside, South Promenade,) 
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81. SHEA, O. £.» 7he Elms, Foots 
Cray, Kent. — ^Improved Horticultural Frames 
and Lights. (See OuUide^ South Promenade,) 

82. KENITEDT, WHiIiIAH, 70 
Bobertson Street^ Glasgow.—Translucent 
Plates or Sheets for use as suhstitntea for glass 
in roof-lights, suitable also for various orna- 
mental purposes, such as painted, window 
screens, &c. (See Outside^ South Promenade.') 

S3^. SABGENT, GEOBGE, Ditton, 
Maidstone. — Patent Continuous Fencing. 
{See Outside, South Promenade.) 

87. SKINNER & BOABX), Horti- 
cultxiral Works, Stokes Croft, Bristol. 

— Patent Ven*^tian Fruit and Flower Houses. 
(^See Outside, SouUi. Promenade.) 

8& MONBO, JOHN, New Bamet, 
Herts. — Glass Shelter Wall or Fence, con- 
vertible into pit or spawn-house, for getting the 
full advantage of the sun in ripening fruit- 
vines, espaliers, tomatoes, &c., in the open ; for 
protection from wind, frost, hail, and sea spray ; 
and for the earlier and better production of all 
kinds of vegetables, flowers and seeds. (See 
Outside, South Promenade.) 

00. BENDIiE, W. E., & CO., 3 
Westminster Chambers, London, S-W. 
— Oripfinal System of Glazing without putty. 
(^See Outside, South Promenade.) 

92. STEVENS, BOBEBT, Horti- 
cultural Builder, Bromley, Kent.— Pa- 
tent three-bar system of glazing. (See Outside, 
South Promenade.) 

95. DASHWOOD, A., & CO., 28 & 29 
St. Swithin's Iiane, Ijondon, E.C. — 

Conservatory erected on their combination 
principle, the upper portion showing the adapt- 
ability of the shutter-bar system for large roofs, 
also a Greenhouse erected on their shutter-bar 
system of glazing. (See Outside, South Pro- 
menade.) 

96. BABFOBD & FEBKINS, Queen 
Street Iron Works, Peterborough. — 

Water Ballast Rollers for gardens, asphalting, 
tennis and cricket grounds, field and estate 
purposes, and for road making. {See Outside, 
SouQi Promenade.) 

97. DEABDS, S., Horticultural Build- 
ings, High Street, Harlow, Essex.— (1) 

The Patent Victoria Dry Glazing :-=-One Large 
Conservatory ; One Villa Conservatory ; also 
Specimen of Victoria Dry Glazing, specially 
adapted for factories, shops, warehouses, &c., 
50,000 feet of which have been used on the 
roofs of the International Invention Exhibition 
Buildings. (2) Patent Close Coil Boilers, to 
heat from 200 to 1500 feet 4-in. pipe. (3) 
Patent Independent Coil Boilers. (4) The 
Princess Louise Coil Grate, specially made to 
heat conservatories from the ordinary fire-place. 
(^See Outside, South Promenade.) 

98. PINOHm, JAMES, Hill View 
House, Market Lavington, Devizes.— 



(1) Model of New Indestructible Exceller and 
Challenge Glass and Iron Roof Coverings. (2) 
Improved Greenhouse, &c. (See Outside, South 
Promenade.) 

99. POSTEB & PEABSON, Beeston, 
near Wottingham.— (1) Hot Water Hori- 
zontal Tubular Boiler to heat 2000 feet 4-in. 
pipa Amateur's Boiler. Valves. (2) Span- 
roofed Movable Frames. (8) Cucumber 
Frame. (4) Plant House. (5) Curvilinear- 
roofed Conservatory. (See Outside, South 
Promenade.) 

loa MALET, O. W., Courtflelcl Gar- 
dens, South Kensington, Iiondon, S.W. 
(Agents, THE GIiOBE ELECTBICAI. 
AND ENGmEEBma CO., 20 Dart- 
mouth Street, Westminster, London, 
S.W.)— F. Malet's Patent Solid Barbed Wire 
Fencing for Colonial use. (See Outside, Sou^ 
Promenade.) 

BBINDIiEY, J., & CO., Limited, 
67 King William Street, London, E.C.— 
Slate Silo, (See Outside, South Promenade,) 

BBITISH PATENT GLAZING 
CO. (THE), 24 Pinsbury Circus, Lon- 
don, E.C. — Improvements in and relating to 
the glazing of roofs and other structures. (See 
Outside, South Promenade.) j 

ANBEBSON, B. P., C.E., 84 Com- j 
mercial Street, Dundee. (See Group X.) j 

AVEBY, W. & T., Digbeth, Blr- " 
mingham ; and 14, 15 & 16 Cow Cross 
Street, London, E.C. (See Group XI, 
Queens Gate Annexe.) '. 

BAXTEB, CAPT. J. C, B.E,, Col- > 
Chester, Essex. (See Group XXV,) 

BECK & CO., Limited, IdO areat'l 
Suffolk Street, Southwark, London, 
S.E. (See Group IV.) 

BABBETT, H. J., 17 High Streefi 
Hull (Agent, J. HXJMPHBBYS, II 
Leadenhall Street, London, E.C.). 

Ch-oup VI.) 

BBITISH PATENT GLAZIKG CO. 
(THE), 24 Pinsbury Circus, London, 
E.C. (See Outside, South Promenade,^ 

BBOADBENT, BOBT., & SON, 
Phoenix Iron W^rks, StalybridgQ;^ 
Cheshire. (See Group X.) 

BBOWN, J. D., & CO, 49 Penchurcll 
Street, London, E.C. (See Group IIL) ' 

BUBT, BOULTON, & HAYWOOD> 
64 Cannon Street, London, E.C. (te 

Group XIV,) 

CABTEB, J. HABBISON, 82 Marl 
Lane, London, E.C. (See Group XVIT,y 

CBOPT STONE QUABBT & BBXCB 
CO. (THE), Croft, near Leicester. (iSm 

Group III.) 
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CBOSSIiEY, C. W., 14 St. Mary Axe, 
Iiondon, XLC. (See Group II.) 

FOIJIjIS» JOHN, 28 Market Place, 
ICusselburgh, Midlothian, N.B. (See 
9toup XI.) 

GAKDNXR, A., & SON, 86 Jamaica 
ttreet, Glasgow. (See Group VII.) 

' GBMEN, G. F., & CO., 8 George 
rard» Iiombard Street, Iiondon, E.C. 

See Group XXVI.) 

GBSIG, J., & CO., Begent Works, 
legent Road, Edinburgh. (See Group 

ivn.y 

KASDir PATENT PICK CO., Id- 
sited, Sheffield. (See Group 11.) 

HEABSON, CHARIiES, & CO., Li- 
oited, ;286 Begent Street, London, W. 

See Group XV.) 

HXSDICKE, M., & CO., 8 Adelaide 
iPlace, London Bridge, London, E.C. 

(See Group XVII.) 

JACKSON, J., 8 Frederick Place, 
Gny'a Tim Boad, London, W.C. (See 

iGm^IV.) 

f KESLB, STUABT, & CO., 20 Buck- 
brsbnry, London, E.C. (See Outside, South 
fromenadeJ) 



MABSDEN, H. B., Leeds. (See 
Group X) 

MITTON, PAUL, 69 Oxford Street, 
London, W. (See Group VL) 

MOBTON, WILLIAM CHARLES, 
Longfleld VUla, Coleshill, Birming- 
ham. (See Group IV,) 

NICHOLSON, W. N., & SON, Trent 
Iron Works, Newark. (See Group IV.) 

BICHTEB PATENT ECONO- 
MISEB MANUFACTUBING CO. 
(THE), West End Mills, Longside 
Lane, Bradford. (See Group IV.) 

STANDARD MANUFACTUBING 
CO., Strand Arcade ; and St. Alkmund's 
Churchyard, Derby. (See Group XXIV.) . 

THOMPSON, WTLLIAMf, Evesham 
Boad, Stratfbrd-on-Avon. (See Group 
III.) 

TONKIN, W. WILLIAM, 221 Brix- 
ton Boad, London, S.W. (See Group IV.) 

TBY, THOMAS, 4 Poland Street, 
Oxford Street, London, W. (See Group 
III.) 

TULLY, WILLIAM, & CO», 123 
Queen Victoria Street, London, E.C. 
(See Group IV.) 
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Adtertiaements. 



DAYEY, PAXMAN & CO., 

ENGINEERS, 




MAEEBS OF 

ENGINES AND BOILERS 

8PKCIALLT SUITABLE FOB 

BIiECTRIC-IiiaHT 
rWSTALLATIONS, 

MILLS, FACTORIES, 



IMPROVED PORTABLE ENGINE. 

single Cylinder, 4 to 12 H.P. nominal. 
Doable' CjUnder, 8 to 30 H.P. cominAl. 



Xakers of 
Semi-Portable 
Engines. 

Semi-Fized 
Engines and 
Boilers. 

Horizontfil 
Engines. 

Vertical 
Engines and 
Boilers. 

Horizontal 
Winding 



The most eoonomical, the I 
largest in proportlon,|;| 
and most efficient, in I 
the market. | 




COMPOUND fIXED ENGINE.' 

12 to 100 H.P. nomioaU 



Vertical 
' Hoisting 
2 Engines and 
Boilers. 




Xakers of 
ComponBd 
Portable and 
Semi-Portable 



Componnd 
Semi-Fixed 
Engines and 
Boilers. 

Compound - 
Horizontal 
Fixed 
Engines. 

ComiBli, 
Lancashire* 
and otiier 
Boilers. 
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PATENT COKPOUITD SEMI-FIXED ENGINE. 12 to 60 H.P. nominal. 
Catalogues^ Photograjphs, Price Lists, and Estimates, dc^ jpost free 



ON APPLICATION TO 



If 

IPDAVEY, PAXMAN & C0.,?|| 

r<a-xxsrxizi»s, 1^ 

COLCHESTER; 

OR TO THEIB 

LONDON OFFICE, 
188, Queen Victoria St., 
E.G. 





COUPLED HORIZONTAL ENaiNE, 
iO tc 200 H.P. nomloal. 



HoBizoNTAL CoNDSNama Esams. 
20 to 100 H.P. nominal. 
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MINING AND METALLURGY. 

i By H. Bauermann, F.C.S. 

I The progress of invention in mining and metaUnrgy daring the past twenty-five years may in 
great part be considered as synonymous with that in general mechanical engineering, machinery 
of increased power and greater precision having been called for by the enlarged scale upon 
which mining and smelting operations are now conducted, while the discovery of new mineral 
districts h'as led to the invention of now methods of working or such considerable modifications 
of older methods, as to bring them substantially into the category of new ones. . The very 
comprehensive character of the headings of the different classes render it impossible to furnish 
anything like even a. catalogue of the names of inventors whose work has extended over the 
period under review, and all that will be attempted is a very brief outline of the more striking 
results obtained. 

In MiNDTG, the advance in methods of deep boring, whether for exploratory purposes, or in 
the actual winning of minerals, such as salt, mineral oils, and oombastible gas, has been very 
marked. This is to be attributed mainly to the adoption of steam instead of manual power, 
and of the method of continuous flushing by the substitution of hollow rods, with a circulation of 
water for the removal of the defaritus produced by the cutting tool, for the solid rods and sludge- 
pump of the older intermittent methods. This improvement, originally adopted by Fauvelle in 
France, has come into very general use in America, where it has attained a high degree 'of 
development in the oil regions of the Northern United States and Canada. Another and more 
important improvement, however, is. the adoption of annular or core-boring methods, whereby the 
central portion of the ground bored through is leffc standing, and may be brought up in lengths 
irom time to time. This may be used in combination either with percussive or rotating cutters, 
one of the most important forms of the latter being the Diamond boring machine, in which 
fragments of hard uncleavable diamond, or carbonado, bedded in a steel ring, are used instead 
1 of steel catting tools. This method, originally due to Leschot of Geneva, has been largely used 
in Ei^land, the United States, and the Colonies, and to a lesser extent in Europe. Nearly all 
the remarkable discoveries of the subterranean extension of the older formations imder London 
and in different parts of the south of England, have been made by the Diamond boring 
machine. Boring machines of large size have also been applied to the special purpose of sinking 
I shafbs through very watery ground where it is not possible to keep the bottom sufficiently dry 
I for sinkers to work in the bottom. This has been especially developed in Belgium by Kind and 
I Gbaudron, and one of the latest applications has been in the sinking of a pair of large pits at 
Marsden in Durham. 

I ' The most important and characteristic operation of mining proper, that of breaking ground, 
I has been completely modified in late years by two principal causes, namely, the introduction of 
borino: or drilliag machines as substitutes for the older method of hand boring, and of more 
powerful kinds of explosives for the blasting powder, which had been in use substantially without 
improvement since its first introduction in the 16tb century. Of these latter substances the 
choice now offered to the miner is almost embarrassingly large, but prominent among them are 
those depending upon the nitro-compounds, nitro-glycerine and nitro-celluloee. The most 
popular of all is the so-called dynamite of Nobel, a plastic mass formed by soaking infusorial 
silicA with nit^o-glycerine, which is now used in every mining district in the world ; besides 
which, Abel's compressed gun-cotton, and the material known as blasting gelatine, a kind of gun- 
oottoD dynamite, are also largely employed ; and in spite of the special dangers attending their 
use, there can be no doubt that the miner has substantially benefited by the introduction of these 
so-called .high explosives. 

The use of boring machines, though less general than that of the newer explosives, has led to 
a considerable development of this class of mechanism. In the earlier forms, as used in large 
works such, as the great Alpine tunnels, where rapidity in work was a principal desideratum, they 
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were rather heavy, especially in the supporting arrangements which were generally planned for 
keeping two or more machines at work at one time ; but the requirements of smaller and irregular 
excavations, such as the levels and stopes of metallic mines, have led to the adoption of lighter 
and more portable forms which have done much towards popularising their use in mines. The 
number of different kinds of machines in current use is very large, at least twenty-five patterns 
having been introduced since 1863. The worhiog principle is common to all, namely, a 
steel drill or borer attached to the rod of a piston which is rapidly driven against the 
rock by steam or compressed air, the latter being most generally used in confined or underground 
spaces ; the borer in addition to the reciprocating motion being slowly rotated about its axis. The 
^fferences in construction are chiefly to the mode of effecting this rotation and that of moving 
the valve. In some the construction is simplified by dispensing with the use of movable valves, 
the distribution being effected by tbe piston itself. 

In addition to the percussive borer others with a continuous rotatory action have been 
introduced. These are mostly adapted for manual power and for use in soft rocks, such as coal 
and salt. The cutting tool is made self-clearing by adopting a spiral form or that of the ordinary 
twist drill. The machines of Lisbeth and Macdermott are of this type. On a larger scale where 
power is applied the rotatory system is represented by the Diamond drill already noticed, which is 
susceptible of application in almost any position, and the hydraulic borer of Brandt, in which the 
ciitting is effected by a strong tubular saw, rotating slowly while under a heavy pressure produced 
by a column of water (1500-2000 lb. per sq. inch), as contrasted witii the more rapidly revolving 
Diamond cutter. This has been used in the Arlberg tunnel and in the deep mines of Pribram. 

The use of machinery in another characteristic part of mining labour, namely, the holing or 
under-cutting of coal, has been introduced during the period under review. Of these the earlier 
forms reproduce the action of the miner's pick, the tool being moved on a horizontal plane by a 
piston and bell-crank. Firth's machine is of this kind. In others, such as that of Garrett, 
Marshall & Co., the tool is similar to that of a slotting machine, while in that of Winstanley and 
Barker and Baird, rotating cutters mounted on a wheel or flexible chain are used. It is some- 
what remarkable that, in spite of the many advantages to be derived from their use, coal- 
cutting machines have as yet made but little progress towards general adoption. 

In another direction the danger of using explosives in fiery mines has been met by several 
inventions, such as the compressed lime cartridge of Smith & Moore, where the disruptive force 
necessary to break down coal is supplied by the expansion of compressed quicklime by hydration 
under pressure. This is used currently in Derbyshire. Other machines depend upon the use of 
expanding bits by wedges driven by hydraulic pressure, as in those of Jones & Bidder and Levet. 
The latter method has also been applied on the largest scale in driving galleries in the 
Bosseyeuse of Dubois & Francois. This is a boring machine of large size capable of drilling 
4-inch bore holes for plug and feather wedges, which are driven home by a heavy mallet, that is 
substituted for the drill when breaking down the hole. In the Marihaye collieries in Belgium, 
producing over 400,000 tons of coal annually, machinery has been entirely substituted for 
explosives in getting coal for some years. 

In the working of mines few modifications of importance have been made of late. The 
tendency, generally speaking, is towards methods allowing a continuous excavation of the mineral, 
such as long wall work, rather than those involving the retention of large areas of pillars. In 
thick and highly inclined coal seams the method of removal of the bed by horizontal slices, and 
filling the excavation with stuff, either broken from the adjacent rock or brought from the 
surface, is now commonly used. In some instances blast furnace slags have been used as filling 
material. 

The use of timber for securing underground workings is still general, though in many 
European districts it is becoming scarce and dear. As a substitute wrought-iron frames made of 
rails or bars of similar section, bent to the contour of the level and put together with fish plates, 
have been adopted to some extent in collieries, as have also wrought-iron rings in circular shafts, 
instead of timber or masonry. The heavy pit head and shear fi»mes of large collieries are now 
very often made of wrought iron or steei put together in a lattice or tubular form. In the 
Kind-Ohandton system of boring shafts through wet ground, the use of cast-iron tubbing is 
an essential. This, however, is made in rings cast of the full sissc secHon of the shaft instead of 
being put together in segments like the earlier metal tubbing of the north of England. 
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i In the transport of minerals underground the distance of the workings from the pit 
I bottom, due to the large areas of ground worked from a single pair of pits, renders mechanical 
traction necessary in many cases. This is effected in very many ways ; steam hauling engines, 
placed near the pit bottom, or compressed air-engines, and working a line of wire ropes along the 
main roads, being the most popular. Sometimes the hauling rope is brought from an engine at 
the surface, and carried over reversing pulleys on the shaft to avoid the use of underground engines. 
. Special methods, involving the use of locomotives, have also been devised, the most notable of 
whicli is the electric railway of the late Sir W. Siemens, adopted at Zaukeroda and in Silesia. 
Fireless locomotives, driven by compressed air or steam from super-heated water and caustic soda 
lye, have also been introduced, but none of these have advanced much beyond the experimental 
«tage. 

Although numerous modifications have been made in the arrangements for drawing minerals 
- in shafts, they are mainly improvements of older methods, rather than the introduction of new 
ones. In order to reduce the ratio of dead to paying load, steel has been largely substituted for 
inm in the construction of pit trams and cages, while the latter have been increased in capacity 
so as to carry six or eight trams at one time. Wire ropes of tapered section, made of steel, of 
, as high a tensile strength as is consistent with flexibility, are now commonly used, although in 
Belgium aloe fibre ropes still maintain a high reputation. In deep shafts the question of counter-) 
I acting the variation in the load on the engines, due to the constant change on the relative 
I position, of the ascending or descending cages, is of great importance, and several methods have 
beep adopted, one of the best being the spiral or scroll drum where the rope coils upon a bed 
of giadoaily increasing diameter as the cage ascends, while the descending load uncoils from a 
diminishing spiral ; but the great size and weight of such drums is rather against their use. 
Amiiieit method, by an auxiliary balance chain hanging in a special pit, is frequently used in 
mines of moderate depths. In Eoepe's system a constant load is obtained by dispensing with the 
i nse of drums, the two cages being connected by a rope passing over a grooved pulley on the main 
! driving shaft at the top, and by a tail rope hanging on a loop below them, so that wherever the 
t cages may be the weight on the engine is unchanged. Blanchet has still further simplified 
, drawing by dispensing with ropes, the cage being placed between two pistons, which are propelled 
ihnragli a vertical tube by the pressure of the atmosphere against a vacuum produced by an 
CKhansting pump at the surface. This has been successfully applied to a pit nearly 2000 feet 
deep at !£pinac in France, but the great cost has militated against it being generally used. The 
.inetice of American mining engineers in regard to winding engines is in strong contrast to 
' tbow of Europe ; geared engines with fast and loose couplings, usually of a friotional character, 
fcmg very common ; steam being used only for hauling while the descending load runs off by its 
«ra weight under the control of a brake. This allows the winding arrangements of a large 
Jttiiie, drawing from numerous points, to be concentrated in a single engine-house. 

With a view to the prevention of accidents by overwinding, and the breaking of pit ropes, 
^ lifety hooks, for disconnecting the cage from the rope and safety catches for stopping a free 
^*ffiiig cage in its descent, by gripping or cutting into the pit-guides, have been introduced at 
iKfterent times in many different forms (some of these were constructed before 1851), and are 
iKgeljy though by no means universally, employed ; for although their utility has been proved in 
-amiy cases, they are not so perfectly certain in action as to be always reliable. As important 
, motaaorj appliances towards safety in winding may be mentioned steam brakes and reversing 
pm on the engines, and improved pit signals, for which latter purpose electric telegraphs are 
MSag the place of the old knocker lines. 

• • la the drainage of mines the general tendency is to the substitution of direct double-acting 
flbflvi itnike engines placed underground for the older form of sii^le acting beam engines at the 
snAoB^! vhich does away with the use of heavy wooden rods in the shaft. It is also becoming- 
oamjoomio substitute solid or built-up rods of wrought iron for those of wood where surface engines 
ace naed. Hydraulic and pneumatic accumulators, which store up the superfluous momentum of 
dbaoending pump rods and utilise it on the return stroke, have also, in some cases, replaced the 
l^to* Idnds of balaixce weights and bobs. Among the more important contrivances for ensuring 
mtetf in pumping machinery are Davey's automatic regulator for non-rotary engines, and Kley's 
^faptation of the cataract to those with fly-wheels. . 

In the ventilation of mines the use of large exhausting fans has in many cases superseded 
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the nndergroiiind furnace, and of the different patterns that of Gnibal, with straight blades enclosed 
in B spiral casing with a tapered discharging chimney, is by far the most common. Latterly* 
however, the method of blowing fresh air through the workings by a compressing fan at the 
bottom has met with some favour, as has also that of distributing air at high pressure through 
pipes to different workings, which can be then utilised either directly or preferably in driving 
special ventilating nuushines, snch as Eorting aspirators or small fans, so as to produce local 
ventilating currents where required. The problem of producing lamps that shall be safe 
under all circumstances in fiery mines is still unsolved, although much ingenuity has been 
devoted to it as well as to the accessory detail of an inviolable method of fastening them. The 
general opinion' seems to be that the Muscler construction is about the safest now in use. 

Important aids to life-saving service after accidents has been afforded by the apparatus <^ 
Denayrouze and Fleuss, where, by the use of compressed air or oxygen and lime-water or 
caustic soda for absorption of the carbonic acid produced in respiration, a miner witii a lighted 
lamp may remain in workings entirely without respirable air for as much as an hour at a time. 

In the various operations required for rendering the produce of mines merchantable there is 
little that is actually new in principle, the advance made in the dressing of minerals on the large 
scale required by modem mining economics being mainly in the direction of systematic arrange* 
ment of the different processes, and more particularly in the more exact sizing of materials as a 
preliminary to separation processes proper. In the preliminary breaking down of large fragments 
of rock to more manageable sizes, the Blake rock breaker, whose invention by the late Mr. Blake, 
of Newhaven, Connecticut, was nearly coincident with the commencement of the period under 
review, has come into almost universal use, and generally in the original form, although some 
special modifications have been made to render it available for breaking to finer sizes. The work 
of breaking to coarse sand or gravel sizes is performed abnost exclusively by the Cornish roller 
crusher, which has, however, been subjected to considerable modification both as regards size of 
rolls, which are now very much larger than formerly, and in the arrangements for preventing 
breakage by the substitution of springs of steel, india-rubber, or both combined, for the weights 
acting on unequal armed levers originally used. For finer pulverizing down to the grain of fine 
sands without preliminary reduction the old gravitating stamps with square heads and lifted by 
cams are still of the greatest importance, although in America and Australia, where the accessory 
work of amalgamating as well as pulverising is done on the battery, cylindrical stamps, which are 
rotated as w^ as lifted by cams, are used to the exclusion of the older European form. Attempts 
have been made to increase the working speed and force of impact of stamps by the substitution of 
fluid pressure for simple gravitating action. Of these two forms may be particulaiiy mentioned, 
namely Husband's pneumatic stamps with a 6ying compressor on the stamp lifter producing a 
supply of air at high pressure, which is exhausted and renewed at each blow of the head, and 
Ball's steam stamp, which is essentially a directly acting steam hammer with an auxiliary gear 
for turning the tup and rod about its axis. The pneumatic stamp has been successfully 
employed in a few places, while that of Ball is largely used in the Lake Superior copper minei^ 
where the ore is entirely native copper, but has not been adopted outside of that district. 

In the treatment of ores very finely interspersed in the waste rock, it becomes necessary to 
grind them to a finer powder than can be obtained with stamps, in machines of which the 
ordinary edge runners or drag mills are types. These are represented in new forms by Singcry's 
pulveriser used in grinding fine sands from tin and silver-lead ores, and the various forms of pans 
used in the American processes of amalgamation, which are improved reproductions in iron ot 
the old Mexican arrastra. Various forms of centrifugal pulverisers have been introduced from 
time to time in which grinding takes place by the mutual attrition of suspended particles, or by 
impact with steel blocks or bars. These may be represented by Carr's Disintegrator, a system of 
concentric cages of bars revolving rapidly in opposite directions, and Vapart's " Broyeur," which 
is a series of horizontal discs with radial projecting ribs placed one above another. The use oC 
this class of machine is practically limited to soft materials. 

In sizing machines notable advances have been made by the adoption of perforated plates 
instead of wire network for the sifting surfaces of drum sieves, which not only resist wear better, 
but give more uniformly sized products, while for finer materials diffused through water, various 
systems of current sizers have been developed from that devised about thirty years sinoti by the 
late Bitter von Bittinger, 
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The method of separating minerala by the pulsating action of a column of water forced 
\ through a sieve plate from below in the so-called jigging process has been greatly extended in 
application, owing to the numerous modifications in construction which have transformed 
i&e original plunger jigger of Petherick and its immediate successor, the square plungei: 
Haiz jigger into a series of machines adapted alike for mineral and coal dressing, and for 
materials varying in size from the coarsest gravel to very fine sand. It would, however, require 
too much space to enter further upon the consideration of these. In the treatment of very finely 
divided ores or "slimes " rotating conical frames, both of convex and concave form, are to a great 
i extent replacing the older kinds of fixed plane and conical buddies, while on the continent of 
llnrope the side-blow percussion table of Rittinger is in considerable favour. In America tha 
Prae vanner, a jcombination of a travelling belt (derived from the original Brunton frame) witl^ 
I the side-blow action of Bittinger, is in great repute as a concentrator of fine slimes, f^d ha^ 

subjected to numerous modifications by other constructors. 

Before leaving the subject of dressing it may be interesting to notice that the practice o^ 
engineers tends to the substitution of rolls for stamps even in the reduction of minerals, such as 
gold and silver ores, for which the latter were formerly considered essential. This change of 
pmctice aeems to be well founded, as it is in accordance with the e;(perience gained in tl^e cagQ 
of fioux miUiiig. 



The eiianges that have been efiected in iron and steel manufacture since 1862 by the introdao# 
tion of new and the modification of old processes, have beeu so great that it will be impossible to 
notice them here otherwise than on the broadest general outline. In the fundamental operation 
of smeltiDg pig-iron from the ore which forms the starting point of the larger and more important 
methods of steel and malleable iron making, there is a general tendency in modem blast furnace 
practice towards the adoption of furnaces of the dimensions and types of construction that 
have been developed by the metallurgists of the Cleveland district, t.e. with steep conical 
-boshes and stacks, and broad hearths and throats, with a maximum breadth of about 20-22 feet^ 
tod 75-85 feet in height. At one time higher furnaces were tried but failed to prove practically 
useful, and the above sizes have been shown to be in accordance with theoretical possibilities 
by the valuable experimental researches of J. L. Bell and P. von Tunner who, by determining 
thel^ts of reducing activity in the famace gases have furnished a useful test of the working 
oonditloQ of furnaces. The productive capacity of furnaces, owing to the use of increased blowing 
power and more highly heated blast, has been most enormously augmented. In 1862 about 200 
tons a week was a high yield, while at present, furnaces nmning 70-100 tons daily are common, 
in America even 200 tons a day has been exceeded. In blowing engines the old ponderous 
[low-pressure condensing beam engines have been superseded by light short-stroke patterns 
mm^g at high speeds, the change being exactly similar to that which has replaced the side 
ffetcr marine engine by the inverted " forge hammer" pattern ; while for blast-heating, gas firing 
liave become almost universal, and the numerous complicated forms of iron pipe stoves have been 
iieplaced by simpler forms, of which that by Mr. Gjers may be taken as representative. Of more 
Bnportance are the brick stoves for superheated blast upon the regenerative principle of Sir W. 
ftiemena, of which two forms, those of Cowper and Whitwell, are largely used, being about 
equally popular. Another modification that has become almost universal is the suppression of 
the open tymp arch, the famace being entirely closed with the exception of a small passage for 
the slagB in a water-cooled casting, known as Liirmann's slag twyer. The use of special water- 
ocx)led Borfaces as a means of counteracting the corrosive action of the slags in the more highly 
Jieated parts of the furnaces is now very conunon, especially in reducing manganiferous ores, but 
opinion is considerably divided as to the merits of the practice. In the collection of the gas at the 
iDmace top two principal methods have become popular, namely the cup and cone of Parry with, 
BBS iiues at the side of the furnace, and Langeu's syphon taking the gas from the centre and 
ibove the charge ; although many others are in use. The cleansing of the gas from suspended 
patter is now more carefully carried out than formerly by the use of depositing boxes and washing 
fermns, which are more especially needed when the ores smelted contain much zinc. In the raw coal 
jpimaces of the west of Scotland the gases are washed to recover ammonia and condensible 
hydrocarbon, and similar processes are now being applied upon a large scale by Jameson, Carves, 
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and Otto ^to the gases of coke ovens, the first named inventor s method being applied to the 
ordinary beehive oven of the north of England, while the other two employ the long narrow oven 
heated by outside fines, snch as those of Goppee, 8met, and others. 

In the refining of cast iron as a preliminary to its conversion into malleable iron, many processes 
have been suggested and introduced, such as those of fleaton, Henderson, and Eck, but none have 
become general, and the same may be said of Bell's and Krupp's methods of dephospboiizing ^ 
pig metal by molten iron ore in a regenerative furnace, which, though successful, have been l 
superseded by the more generally applicable method of Tliomas and Gilchrist 

The direct production of maUeable iron from the ore has been realised in several modem- 
processes, such as those of Chenot and Blair, using upright retorts heated externally, and that of 
Sir W. Siemens, using a gas-heated furnace with revolving cylindrical hearth ; but these have 
scarcely got beyond the experimental stage. The old Catalan forge process, once common i& 
the south of Europe, is now practically extinct, but the allied German bloomary process (often 
erroneously spoken of as the Catalan) still survives in America, and is even showing a slight 
increase in production. The open fire process of making malleable from cast iron is now mainly 
confined to Scandinavia and Bussia for the production of steel-makers' converting bars ; but,, 
although unchanged in principle, many modifications have been made in details mainly with a 
view to economising fue), such as the heating of the blast by the chimney flame and the substi- 
tution of reheating furnaces for the wasteful open chafery or nobbling fire. 

The puddling process, though constantly threatened with speedy extinction, still retains an 
important position in iron manufacture, the older grate-fired furnaces being most used. The 
6hief modifications have been increase in the size of the working bed in the so-called double 
puddling furnace, and the introduction of mechanical movements for the partial or entire 
suppression of hand labour in working the rabble. Another method of mechanical puddling, 
that in rotatory furnaces, originally proposed by Menelaus, has been successfully developed by 
the labours of Danks, Crampton, Spencer, Siemens, and Schneider, but has as yet found but 
only limited use. 

The Bessemer process of making steel and malleable iron by blowing air through molten, 
east iron, which in 1862 was still to some extent in the experimental stage, has by successive and 
contiauous modifications in constructive and working details, now become of almost equal 
importance with the blast furnace and puddling furnace in the economy of iron manufacture. 
It is remarkable, however, that in the more essential points the process remains identical with 
that first developed on a working scale by the inventor at Sheffield, the bottle or pear-shaped 
converter with hydraulic tipping gear and cranes being still the characteristic features, although 
shape has been modified to obtain increased capacity in modern works to a cylindrical straight* 
necked or "haycock" form with screw-turning gear that allows the cast to be made from eith^ 
side. The air furnaces, originally used for remelting the pig iron and spiegel, have been replaod^ 
by cupolas, and in many cases the latter operation has been superseded by blowing liquid meliC 
taken direct from the blast furnace. Bapidity of working has been especially fetcilitated by tiMj 
use of the late Ifr. Holley's system of changing the converter bottom, and also his plan of 
making the body of the converter removable from the trunnion belt. The original semicircular 
sunk casting pit has also been largely modified, thd converter being stilted on piers to allow the 
ingot mould to stand at the fioor level. Increased working space has also been obtained by the 
system of transfer ladles, the finished charge being removed from the converter pit proper to 
others containing the ingot moulds. By these and analogous contrivances the yield of a pair of 
converters has been brought up from 200 to 2000 tons per week. In strong contrast with thisi, 
however, is the tendency that has latterly become apparent towards conducting the Bessemer 
process on a very small scale, using a converter with 6 to 15 cwt charges, tddng the meUJ 
directly from the blast furnace and pouring the fini&hed charge into the ingot mould without the 
intervention of a casting ladle. This has been practised with success at Avesta in Sweden isk 
the production of very soft ingot metal. 

The Siemens open hearth process of producing cast steel by dissolving malleable scra{ 
in molten oust iron on the bed of a reverberatory furnace belongs entirely to the period undel 
leview, it having become a practical success about 1868, the original or scrap process haTin| 
been afterwards supplemented by Sir W. Siemens' ore process, in which a part at any rati 
of the malleable iron is replaced by hematite iron ore. The high temperature required foi 
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ihe fusion of steel in such large quantities (np to 20 tons at one time) can only be obtained 
f by the regenerative furnace using gaseous fuel and air that have been strongly heated before 
I combustion by circulation through piles of brickwork previously rendered incandescent by 
[the waste heat of the chimney flame. This, beyond increase in size, has received little alteration 
!;fiom the original form, although minor details, such as the position and proportion of the 
regenerative chambers and gas and air passages have been subjected to considerable variation, 
latterly Mr. Frederick Siemens has shown the practice of depressing the furnace roof and other 
,«rraDgements for making the flame strike into the centre of the hearth to be wrong, and that 
ibetter results can be obtained by raising the roof so as to form a large combustion chamber in 
I vMch combination of gas and air may go on without contact with the materials to be melted. 
I In order to provide for the more uniform heating of the larger open hearth furnaces the 
iJxed bed has, in some cases, been replaced by a round dish revolving about an inclined 
*xifl, the furnaces of Pemot and Ponsard being of this kind. These have, however, only found 
limited application'in practice. 

Both the Bessemer and Siemens processes in their original forms were only applicable to 
iion practically free from phosphorous, which has led to the working of hematite and magnetic 
ores upon an enormously extended scale, almost every accessible deposit in Europe, Africa, and 
NoTth Ameiica being laid under contribution. By the important improvements due to the 
works of Snelus, Thomas, and Gilchrist, the less valuable oolitic and other iron ores have been 
rendered available for the Bessemer process by the use of lime or dolomite, both in the converter 
lining and as a flux, whereby phosphorous may be almost completely removed subsequently to 
decarbnrisation. This so-called basic process, though of comparatively recent origin, has 
already attained a high degree of importance in countries deficient in pure ores, and more 
ptrticalarly on the continent of Europe ; but in England and America the older acid " 
process, with silicious converter linings, is still predominant. The basic method has also been 
carried out with some degree of success in the open hearth furnace upon a lime bottom. 

For the finer classes of tool and cutlery steel the old method of cementation of Swedish 
Var iron with charcoal and fusion of the converted or blasted steel maintains its ground with 
•Irot slight modification. A considerable economy of fuel in the operation of melting has, 
kowever, been realised by the substitution of the regenerative gas furnace for the small square 
air fomace or coke-melting hole. 

In the newer processes of steel making the diflBculty of obtaining sound ingots has been 
-met in several different ways, such as that by consolidation under hydrostatic pressure, by 
Sir J. Whitworth ; under steam pressure, by Captain Jones ; and under carbonic acid gas, by 
! Kmpp; while Allen proceeds in the opposite way and drives the gas out of the molten metal 
i/liy vigorous stirring before pouring. In contrast to these mechanical means are the chemical 
Ibiethods of consolidation by the addition of various elements in small quantities, but more 
bsrticnlarly manganese and silicon. In the processes now successfully adopted of casting soft 
■ileel to pattern, the use of silicon-manganese alloys is largely concerned. 

The progress of forge and mill machinery, consequent upon the introduction of new steel- 
•aiaking processes, has been mainly in the direction of simplification and the addition of 
' Bkedianical gear for manipulating the heavy masses under treatment. Thus, in rail rolling 
the trains of spur gearing and reversing clutches are now abandoned in favour of engines 
inthout fly-wheels, rapidly reversible by hydraulic gear, which, in some instances, are 
eouDscted with the mill without any intermediate gearing. In small mills the Y-toothed 
pinkna are becoming general, and, to some extent, the American method of driving by 
straps. The steam hammers used in the forging of heavy ingots for artillery have gone on 
increaaiiig until they have been made with falling weights of 80 tons, but the tendency at 
; present seems to be to substitute hydraulic forging presses of the kind originally introduced 
Vhj HaawelL Another substitute for the hammer in compressing ingots is the segmental cogging 
\mUl of Bamsbottom. 

I In reheating furnaces for rolling mills there has been a considerable progress towards 
f tiie adoption of gas firing, either upon the intermittent regenerative type of Siemens, or some 
Mf its simpler modifications working continuously, such as the Poo sard recuperator and the 
r long flue system of Bicheroux and Boetius. Another useful novelty is the retort coking 
[ fdmace of Price originally used as a puddling furnace. Of greater interest, however, than either 
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of the preceding is the soaking pit " of Gjers, ^hlch utilises the heat given out by etee! 
ingots in solidifying to bring them to the proper temperature for final rolling, and bo allows 
finished steel objects to be produced with no other fuel than that originally consumed in 



In the smelting of copper ores the most striking feature is the development of the method* 
originally proposed by Henderson, of extracting small quantities of copper from burnt pjrrites 
by calcination with salt and lixiviating with water, which leaves the iron <rf the pyrites, formerly 
wasted as slag, in a form that can be economised by the iron smelter. 

This has been improved by Claudet's process of separating as iodide the silver wMoh if 
almost entirely contained in the first part of the copper liquors and was formerly lost. Another 
and less convenient method of separating such silver as sulphide has been proposed by Gibb. 

In the older smelting processes, gravitating calcining famaces» such as those of Qerstenhofo', J 
Hasenclever, and Helbig, have been introduced to do away virith hand labour in roasting pyritis 
ores ; these are mostly combined with methods for utilising the sulphur gases in sulpHurio add 
making. In fusion processes tall blast furnaces and cupolas have, to some extent, eupeneded 
the Welsh reverberatory form. In America especially cupolas with water-jaoketed hearths are 
in great favour. 

Attempts have been made to simplify the Welsh process of smelting by substituting the 
Bessemer converter for the more gradual methods of concentration in the reverberatory fiimaca 
This, as originally tried with pyritic ores by Hollway, failed, but has since achieved some 
success as a substitute for the roaster process in producing blister copper from regnlus by 
Manhes of Lyons. 

In the refining of copper the principal improvement has been the adoption of Percy's 
method of producing sound castings by the use of phosphorous in small quantities, which 
has also been extended to the aUoys known as phosphor bronzes. Valuable copper aHoy 
has been formed by the addition of small quantities of other metals, such as manganese, in 
Parson's manganese bronze, now generally used for large screw propeller and iron in the 
so-called sterro metal and delta metal. A small proportion of silicon is also used for imparting 
strength to copper in the alloy called silicon bronze, which possesses great strength, while its 
electric conductivity is but littie less than that of pure copper. 

A new departure in copper refining has been made consequent upon the introduction of 
dynamo-electric machines, namely, the refining of blister copper or rich foreign regulus, 
electrolytically, the metal being obtained in a very pure state, while foreign matter, including 
gold and silver, remain behind, in a form convenient for further treatment This has as yet 
been only adopted in a small number of instances. 

In lead smelting the processes based upon the operations of complete desulphurisatioB 
and fritting or actual fusion to slag in the roasting furnace, followed by reduction in largt 
blast furnaces, mainly with water casings, are now very general, and in America the antomafie 
or syphon tap, which allows the operation of casting the reduced lead into pigs to go on 
continuously, is frequently added to such furnaces. 

Parkes's method of desilverising lead by means of zinc, which had remained in abeyance for 
many years, has now come very generally into use, having almost entirely superseded 
Pattenson's process of crystallisation. This is in some way due to improvements made in 
the accessory operations of refining the desilverised lead and the recovery of the silver from 
the zinc crusts upon which much ingenuity has been expended. Among the farmer contrivances 
niay be mentioned Gordurie's method of removing zinc by steam at a red heat, and that of 
dissolving the zinc oxide by carbonate of ammonia. For the distillation of the argentiferous zine 
Faber du Faur's bottle-shaped retort and portable furnace is most used. The most importaiit 
modification of Pattenson's process is that of Luce and Bozanne, who eifeot the orystaliisation 
by blowing steam through the melted lead and tap off the enriched liquid lead from the 
crystals, an arrangement that enables steam power to be substituted for hand labour. 

The separation of lead from silver has also been effected eleotrolytically by Keith in 
America, but as yet only on a small scale. 

In the production of zinc numerous improvements in detail have been made in the old 
processes with a view of economising fuel and more perfectly condensing the reduced metal. The 
growing scarcity of calamines or oxidised ores has led to the substitution of blende, which neces- 
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sitates very careful calcination, as well as methods of absorbing the sulphurons gases, such as 
ordinary acid chambers and towers containing lime water, sulphide of calcium or dolomite. In 
the reduction of the oxide, gas furnaces such as those of Siemens and Boetius are in favour, 
I and the number of retorts or muffles per furnace is largely increased, as many as 64 muffles and 
I 408 retorts being now heated from a single fire-place. The condensation of the zino vapour has 
been improved by increasing ^the size of the receivers, and filtering the exhaust gases of the 
' retorts through cotton wool, the substitution of aspirators drawing the gases through water for the 

natural draught, and similar contrivances. 
' The production of zino as a continuous operation without the use of retorts has been tried 
by numerous inventors, but as yet without success. The utilisation of the intimate ndxtures of 
lead, zinc and copper ores known as " bluestone," which cannot be separated mechanically, has 
been effected on a working scale by a combination of furnace and liquid extraction processes by 
Maxwell, Lyte, and Pamell. 

Among the less abundant metals nickel has oome Into increased use, as means have been 
foraid of depositing it by electrolysis upon brass and otheif metal work as a hard and very 
brilliant covering. Sound castings from pure nickel have also 'been obtained by Fleitmann, by 
the addition of a small quantity of magnesium to the melted metal. 

The metallurgy of silver presents little that is new in principle, although many of the 
older processes have received important modifications in detail. The European process of 
barrel amalgamation is now almost abandoned, the American pan process being perhaps most 
generally used, although the primitive method of amalgamation in open heaps with the 
assistaooe of only solar heat is still predominant in Mexico and other Spanish American 
coantries. On the south-west coast of America Krohnke's process of amalgamation in barrels 
with subchloride of copper and zino amalgam has been largely used. Where it is necessary to 
subject ores to a chloridising roasting, mechanical or gravitating furnaces, such as Bruckner's 
rotator and Stetefeld*s tower furnace, are preferred. 

Percy and Von Patera's method of extracting silver by alkaline hyposulphites have been 
introduced in America, though not to the same extent as amalgamation. A new modification 
has recently been proposed by Russell in which the silver solvent is a donble hydrosulphite of 
copper and sodium. 

In the metallurgy of gold the chief novelties are the general introduction of cast-iron 
vessels and sulphuric acid as a parting agent in separating gold from silver, and a proceiss 
fotmded on the old method of parting by sulphur combined with oxidation by air and the adoption 
of means of saving the sulphur gases by Bossier. Auriferous copper is also economically treated 
by subjecting the granulated metal to the slow action of sulphuric acid and moist air, whereby 
1 f DO acid ia wasted. The separation of silver in small quantities from gold has been effected by 
j Miller by blowing gaseous chlorine through the melted alloy, and the same process is also 
[ used for toughening gold intended for coinage. 

i The refining and manufacture of the heavy metals of the platinum glroup, and more 
\ particularly platinum and nidium, have received a great impetus from the introduction' of 
J)eville*B method of fusion in lime furnaces, but the further consideration of the subject 
belongB rather to general chemistry. 

The utilisation of slags from different kinds of smelting processes has not as yet made much 
progress. The highly phosphuretted slags of the Thomas and Gilchrist process are subjected to 
eliemical treatment to recover the phosphoric acid for use as a manure, while those of the blast 
fnmaoe wben gi-anulated axe used in making Portland cement concrete, and to some extent as an 
improver of the cement. Another product, known as '* slag wool" or " silicate cotton," made by 
blowmg ail through liquid slag, is used as a non-conducting covering for steam pipes. In 
America the practice of allowing the liquid slag to run to waste over the ground instead ot 
^ moulding it into blocks is now very common, and is followed even when it is necessary to 
L remove it for some distance from the furnaces before pouring it out. This is done by using 
f large tanks lined with fire-brick, which are drawn away by locomotives when filled. 
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GROUP II.— MINING AND ME- 
I TALLURGY. 

I NORTH COURT. SOUTH GALLERY. 

IFhr Stone-worhing Machinery and Testing 
i Machines, see Group X. ; for Metalrworhing 
! Machinery, see Group X. ; for Slate-sawing 
I and Dressing Machines, see oho Group X.; 
\ for Electrolytic Methods of Extracting, &c., 
i Metals, see Group XIII.; for Furnaces in 
general, see Group XVI. ; for Manufacture of 
Fuel, see also Group XVL; for Explosives, 
see also Group XXV. ; for Mine-surveying 
Apparatus, see also Chroup XXVIII.'] 

101. FLBUSS BREATHING DRESS 
& SAFETY T.AMF CO., Limited (THE), 
37 Martin's Xiane, Cannon Street, Iion- 
don, E.C,— The Fleuss Breathing Apparatus 
can be immediately adjusted, and the wearer 
can enter a mine full of choke-damp, fire-damp 
or smoke, as after an explosion, without fear of 
suffocation. These appliances can be used in 
opening up a disused mine, or in a mine where 
gaa has accumulated, or for entering sewers, 
gasometers, &c., as work can be carried on with 
safety in any deadly atmosphere. 

102. PUKDY, RICHARD, Kiveton 
Park^^Slieffield.— The Victoria Miner's Safety 
Lamp.' 

IQ3. EVANS, EVAN, Denbigh Street, 
Iilanrwst, North Wales. — Improved 
Miner's Safety Lamp, automatically extin- 
gmshed by the aid of the gas itself, before the 
l^p becomes sufficiently heated to cause an 
explosion. 

104. RuAYNER, JOSEPH, High 
I Street, New Sharlston, near Wakefield. 
I — ImproTements in Safety Lamps. 

I 105. BAIIiEY, JAMES, Upper Long. 
: don, near Riigeley, Staffordshire.— 
I Bailey's Steel Mining Safety Lamp. 

106. BABNETT& POSTER, Niagara 
Works, SSagle Wharf Road, London, N. 
—Mining Lamps. 

itf/. DAVIS, JOHN, & SON, AU 
Saints Works, Derby; and 118 New- 
grate Street, London, E.C. — (1) Miners* 
Dials with Improved Joint. (2) Davis's Patent 
Self-timing Anemometer. (8) Marsant Patent 
Safety Lamp. (4) Telephones, Improved 
Electric Signals. (5) Improved Lightning 
Conductors. 

X08. PURDY, WILLIAM, Princes 
Street, Eastwood, near Nottingham. — 
(1) Miners' Safety Lamps. (2) Pneumatic 
Lock and Ucdocking Apparatus, applicable to 
all lamps. 



100. AYTON, E. J., Heddon Colliery, 
Wyfam-on-Tyne. — Improvements in the 
construction of Safety Ltops for use in mines. 

HO. GARPORTH, W. E., Mining 
Engineer, Halesfleld, Normanton.— (1) 
Fire-damp Detector and Safety Lamps. (2) 
Dial Centre and Improved Plumb-line Attach- 
ment. 

112. MILLS, JOHN, & SONS, Forth 
Street Brass Works, Newcastle-on- 
Tyne.— (1) Miners' Safety Lamps. (2) Mar- 
sant Patent Safety Lamps, with and without 
Ryder's Patent Looks. 

113. BOSTON, E. T., Craigleith, St. 
Ancfrew's Park, BristoL — An Electric 
Safety Lamp for the use of miners, divers, &c. . 

114. PIONEER PAINT CO., 
Limited ' (THE) (W. C. HORNE, 
Managing Director), 5a Aldermanbury, 
Postern, London, E.C.— Luminous Safety 
Lamps for the use of miners. The light 
emitted is not caused by phosphorus or com- 
bustion of any kind, but by means of Balmain's 
patent luminous paint. 

115. OXLAND, ROBERT, 82 Port- 
land Square, Plymouth. — ^Improvements, 
in Calcining Ores or Minerals ; especially ap- 
plicable for the smelting and reduction of ores 
of gold, silver, copper, tin, and zinc, and for the 
manufacture of arsenious and sulphuric acids. 

118. PROPRIETORS OP MOR- 
GAN'S LAMP PATENTS (THE), 54 
High Holbom, London, W.C.— Morgan's 
Miners' Safety Lamps. 

119. JUSTICE, P. S., & CO., 55 & 66 
Chancery Lane, London, W.C. — Im- 
provements in Direct-acting Gas Furnaces 
and Producers — Casson-Bicheroux type — for 
heating, smelting, or otherwise treating metals, 
minerals, and other, or similar, materials. 

120. HEAD, WRIGHTSON, & CO., 
Stockton-on-Tees; and 7 Westminster 
Chambers, London, S.W.— New form of 
Centre Crane for Bessemer steel plant, being 
model of crane now in use at the works of the 
North Eastern Steel Co., Middlesborough. The 
object of the invention is the automatic balancing 
of the variable weight in the ladle. 

122. MAURICE, ARTHUR H., 2 
Guildford Crescent, Cardiff.— Improve- 
ments in the construction of a Fire-damp 
Indicator. 

123. LIVEING, E. H. T., 52 Queen 
Anne Street, Cavendish Square, Lon- 
don, W.— Gas Indicator. 
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124. OOIiBY-BKOMFlEIiD, J., 49 
Selborne Boad, Hove, Brighton ; and 
6 Westminster Chambers, Xiondon, 

S.W. — rimprovements in the manufacture of 
iron and steel, being an economical method of 
fusing and purifying iron ores dming smelting 
in the cupola, and utilising the by-products 
hitherto lost. 

125. JONES, P., & CO., Perron Street, 
Kyland Boad, London, W.W.— Utilisation 
of Blast Furnace Slag for the following pur- 
poses: — The manufacture of mantel-pieces, 
paying blocks, bricks, sand, &c. ; also the manu- 
facture of a glassy fibrous material, used for 
fire-proofing and sound-proofing buildings, 
and for purposes where it is necessary to pre- 
vent the transmission of heat, cold, or sound. 

126. GBAHAM, W. J., 1 Whitehouse 
Villa, XTpper Woodland Terrace, Old 
Charlton, Kent.— (1) Improved Fire-resiat- 
ing Compound for lining furnaces, cupolas, &c. 
(2) Steel Moulding Composition and Sand. 

127. QADSDBW, H. A., 6 Crosby 
Square, Bishopsgate Street, Xiondon, 

E.C. — Improved process for obtaining Alumi- 
nium from its ores and other substances. 



128. HARDY PATENT PICK CO., 

Limited, Sheflleld.— Patentees and Sole 
Makers of the Universal and Acme Mining 
and Navvy Picks. Makers of Picks, Shovels, 
Spades, Hammers, Wedges, Drills, Steel and 
Files, Boring Machines for Hock and Coal, Ash 
and Hickory Handles, and all Mining, Quarry, 
and Engineers' Tools. 

129. TXTIIN'OCK. J. B., Yspitty 
Works, Lioughor, South Wales.— Machine 
for Pickliug and Swilling Metal Plates. The 
model shown is particularly designed for use in 
tin-plate works. 

130. METALLIC SULPHIDES 
BEDUCTION CO. (HOLLWAY'S 
PATENTS), Limited, 8 Jeffreys Square, 
London, B.C. — ^Improvements in the produc- 
tion of sulphur from pyrites and the sepai'a- 
tion of metalliferous and other substances there- 
from by rapid oxidation without the aid of 
fuel. 

134. BENNETT, THOMAS, & SON, 
70 & 71 Tummill Street, Parringdon 
Road, London, E.C. — ^Improvements in the 
process of gold beating. 

135. ROYAL MINT (THE), London, 

E.— Refiniag Gold by Chlorine Gag, devised 
by F. Bowyer Miller, Melbourne Mint. 



136. SNELUS, GEORGE JAiyCBS, 

Workington.— Illustrations of Improvementi 
in the processes of manufacture of Steel, and 
in the apparatus used therefore : (1) Illus- 
trations of the Basic process of dephosphoiisa- 
tion. (2) Apparatus for carrying hot steel 
ingots. (3) Improved Steel Linings for Gier'a 
soaking pits. (4) Improvements in Moulda 
for steel ingots, &c. 

137. DOCWRA, THOS., & SOU*, 
Ball's Pond Road, London, N. — Patent 

Diamond Drill, for boring for water and pro- 
specting [Guiland's Patent] . 

138. BRIN PRilRES, Rue Gavame 7, 
Paris.— Production of Gases. 

139. BBRTET ^ SISTEBOIT, Oie- 
noble. Prance (Agents, LYON, J. L., 
& CO., 8 Love Lane, London* XLC.>— 

Improved Grinder or Crushing MiU. 

140. BARNBTT & POSTER, 
Niagara Works, Eagle Wharf Road, 
London, N. — Pumps and appliances for com- 
pressing and liquefying gases and application of 
such gases to scientific and commercial puT- 
poses. 

141. JORDAN, T. B., SON, & COM- 
MANS, Adelaide Chambers, 62 Graoe- 
churoh Street, London, B.C.— (1) Patent 
Adelaide Rock Drill and Air Oompressco-. (8} 
Jordan's Patent Pulveriser. (8) Jordan's 
Patent Hand-power Rock Drill. (4) Patent 
Gold Reduction and Mineral Dressing Ma- 
chinery. (5) Patent Frue Vanner. (^6) 
Patent Adelaide Foundry Sand Mixer. (7) 
Patent Spring Beam Hammer. 

142. CROS8LEY, C. W., 14 Bt. ICary 

Axe, London, E.C. — Improved Apparatus 
for the propulsion, suction, and movement of 
air, fluids, and gases. The apparatus exhi* 
hited shows the invention adapted as an Air 
Propeller, for moving large volumes of air at 
low pressure for the ventilation of mines, 
tunnels, mills, workshops, and huiMinga ; 
cooling the atmosphere in tropical climates; 
winnowing ; drying processes, and for all 
similar purposes. 

143. ALLDAY, WILLIAM, & SOXTS, 

Branston Street, Birmingham. — (1) 
Alldays' Patent Steel Revolver Improved 
Root's Blowers. (2) Alldays' Patent Steel 
Revolver Root's Blowers, with Duplex Engines 
combined. (3) Alldays* Patent Duplex Blow 
ing and Exhaust Fans. (4) Alldays* Patent 
Chimneyless Hot Blast Smith's Hearth. (S) 
Alldays' Patent Branston Fan Forges. (6) 
Alldays' Climax Root's Blower Forges. (7) 
Alldays' Patent Screw Pipe Smith's Bellowa 
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144. BAXTBB, W. H., & CO., Albion 
Street, Ijeeds.— Improvemeuts in transmit- 
ting motion to etone breakers, ore cruahera, 
and other maoluoery, whereby an irregular 
movement is given to tJie jaw, which breaks 
; the rocks with less power, produces better 
road metal with legs waste, and when set for 
fine crushing the irregular movement prevents 
I the material from stickina: ^ the jaws, and can 
I be regulated to suit any kind of rock. 

\ 145. MOBRIS & WOOD, West 
I fitockwith, Gainsborough. — (1) Patent 
'[ Mill for grinding quartz and all other hard 
substances. (2) Model Patent Cast Iron 
Attractionlesa Pulley. (8) Model Patent Rail- 
way Truck Coupling. 

146. ASXHAM BBOS. & WILSON, 
Idmited, Yorkshire Steel and Engineer- 
ing Works and Crucible Steel Foundry, 
Bhef&eldu— (1) A size Lucop's Patent Cen- 
trifugal Pulverizer, for hand power. (2) B size 
Lucop's Patent Centrifugal Pulverizer [in 
motion], with extra serving arrangement. (8) 
D size Lucop's Patent Centrifugal Pulverizer 
for power. For reducing all kinds of ores, 
gold quartz, phosphates, cement, ganister, 
limestone, china stones, coal, coke, plumbago, 
glass. Fuller's earth, pumice stone, sugar, 
spices, &c., to any required degree of fineness. 

147. MASSEY, B. dE a, Openshaw, 
Hanohester.— (1) Patent Steam Hammer 
oontroUed by foot. (2) Patent Steam Hammer 
with improved wrought iron framing. (3) 
Patent Suspended Steam Hammer. (4) Hasse's 
Patent Power Hammer. (6) Saw for Cutting 
Metals. (6) Model of Patent Steam Hammer. 

148. HATiIj, C. E., Standard Iron 
Works, Sheflaeld-— (1) Stone Breaker and 
Ore Crusher ; also Model of multiple action 
stone breaker, with jaws working alternately 
and in equilibrium. (2) Pulveriser, with three 
rollers, fitted with patent friction olutoh instead 
of fast and loose pulleys, specially aiTanged for 
reducing ores and other refractory material. 
(S) Victor Bone Mill, with three rollers — ^two 
cnnhhig, one pulverising. (4) Coal Washing 
and Drying Machine, illustrated by drawings.^ 

Z4I|. HUSBAND, WTTiTJAM, Hayle, 
ComwalL — Oscillating Cylinder Stamper. 
Small size specially constructed for stamping 
soft Tock or ore bearing sand or gravel. Large 
aizea, with heads weighing 10 owt. each, are at 
irork crashing hard rock ia quantities for each 
head of 26 tons for 24 hours. 

ISO. BHODES, J., & SONS, Grove 
Iron Worka, Wakefield, Yorkshire.— 
I Machinery for working sheet metals. 

151. CRANSTON, JOHN GItBT, 22 
, Qrey Street, Newcastle - upon - Tyne.-- 
I (I) Patent Rock Drills for driving tunnels, 
sinking shafts, quarrying, railway cutting, and 
safimarine work. (2) Heppell and Cranston's 
Patent Machine for cutting coal. 
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tS2. ATCHUBIjEir, DK. TL J., 87 
Ashchureh Grove, Shepherd's Bush, 
Xiondon, W. — Continuous Mercurial Rain 
Amalgamator for saving Float and Flour gold. 

153. CASSKL, HENBY H. (care of 
AlXlSON BROTHERS, 52 Chancery- 
Lane, London, W.C.).— Extraction of Gold 
from Refractory Ores hy Electrolysis. 

154. ELECTRO -AMALGAMATOR 
CO., Limited (THE), Tower Chambers, 
Moorgate, London, E.C. — Improved 
method of extracting gold and silver from their 
ores by the combined action of electricity and 
mercury. 

i«. CARR, C, Grove Lane, Smeth- 
wicE, Birmingham.— Crucible Melting Fur- 
naces, for gold, silver, and all precious metals ; 
also for gun metals, brass, iron, steel, &c. 

156. THOMAS, S. G., & P. O. 
GILCHRIST, 9 Bridge Street, West- 
minster, London, S.W.— The Basic or 
Thomas Gilchrist's Process for making steel 
and ingot kon from phosphoric pig in the 
Bessemer and Siemens' furnaces. 

157. KAY, L. R., 24 Solon New Road, 
Bedford Road, Clapham, London, S.W. 

— ^Improvements in the coating and preservation 
of metals. 

158. GIBBONS, HENRY, Kennet 
Works, Hnngerford.— (1) Patent Mouldhig 
Machine for producing castings with speed and 
accuracy. (2) Patent Machine for grinding 
spiral cutters and bottom blades of lawn 
mowers. (3) Patent Safety Lock and Bolt. 

159. nSESIDE ENGINEERING & 
RIVET CO., Limited (THE), Uskside 
Iron Works, Newport, Mon. — Under- 
ground Self-contained Hauling Engine. 

160. RIO TINTO CO., Limited, 
30 St. Swithin's Lane, London, E.C. — 

Model of the Open-Cast on the South Lode of 
the Kio Tinto Mines, Spain. The model exe- 
cuted by Mr. C. N. Thwaite, 23 Commercial 
Eoad, Peckham, London, S.E. 

z6i. DICK, ALEX., 110 Cannon 
Street, London, E.C.-> Delta Metal. 

162. PHOSPHOR BRONZE CO., 
Limited, 87 Sumner Street, South- 
wark, London, S.E.— (1) Phosphor Bronze 
Alloys for bearings and parts of machinery. 
(2) Silicium Bronze Wire for telegraph and 
telephone .lines, electric lighting, and other 
purposes. 

163. MANGANESE BRONZE 
BRASS CO., Limited (THE), St. 
George's Wharf, Deptford, London, S.E. 

— (1) Manganese Bronze for heavy castings, 
such as propellers cast under pressure for ord- 
nance purposes, forgings, shafts, sheathing 
pltttes, bearings, wire, &c. (2) White Brass 
for axle brasses ; do. for filling bearings. 
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164. FOSTER, J., & SONS, Bow 
Lane Iron Works, Preston.— (1) Percus- 
sive Bock DriDs. (2) Tripods and Tunnelling 
Carriage. 

165. HUMBLE, STEPHEN, 6 West- 
minster Chambers, Victoria Street, 
London, S.W. — (1) King & Humble's 
Patent Safety Detaching Hook, with automatic 
lowering gear, for the prevention of overwind- 
ing at mines. (2) Safety Cage to suspend in 
shaft in case of fracture of winding rope. (3) 
Humble and Mellor's Patent Safety Miners' 
Lamp. (4) Snowden & Humble's Patent Anti- 
breakage Coal, &c., Loading Apparatus for 
vessels. (5) Humbles Patent Safety Blasting 
Plug for mining, quarrying, and other blasting 
purposes, also applicable for the bursting of 
guns. 

166. ROBEY &; CO., Globe Works, 
Lincoln.— 12-HP. Improved Robey Winding 
Engine and Locomotive Boiler Combined, 
mounted on patent wrought-iron tank founda- 
tions, specially adapted for export and for 
plaxjes where materials.for foundations are diffi- 
cult and expensive to obtain. 

167. GLOVER & HOBSON, Albert 
Iron Works, St. James' Road, Old Kent 
Road, London, S.E. — (1) Macdermott's 
Patent Coal Perforator. (2) Macdermott & 
Glover's Patent Hand-labour Kock Per- 
forator. 

168. TYLER, HAYWARD, &; CO., 
84, 85 Whiteeross Street, London, E.C. 
— (1) Hayward Tyler & Co.'s Universal 
Steam Pumps for mining and general purposes ; 
the pumps fitted with india-rubber ball valves, 
in gun-metal seats, suited for high speeds; the 
steam cylinders with internal valve moved by 
the steam, thus having only two moving parts. 
(2) Hayward Tyler & Co.'s Universal Steam 
Pump for high lifts or hot water; the pump 
fitted with gun-metal valves ; the cylinders 
with external steam-moved valve. (3) Hay- 
ward Tyler & Co.'s Pumping Engines for 
mining and other purposes, with self-governing 
valve gear, giving regularity of stroke and en- 
tire security against running away if water fails. 
Suited for very high lifts, and also for water 
works, &c. (4) Hayward Tyler & Co.'s Uni- 
versal Steam Pumps for boiler feeding, and as 
fixed to fire engines, &c. 

X69. HAITD POWER ROCS: DRILL 
CO., Limited, 4 Copthall Buildings, 
London, E.C. — (1) Jordon Burton's Patent 
Hand-power Rock DrilL 

170. BUCKTON, JOSHUA, & CO., 
Limited, Well House Foundry, Meadow 
Lane, Leeds. — 50-ton Testing Machine with 
Patent Autographic Indicator attached. 



171. a*ARBUTT &; QUENTIN, 75 
Lombard Street, London, E.O. — ^The 
Duncan Concentrator. A machine for the 
automatic, rapid, and effective concentrations 
of all classes of ores and of tailings. 

172. PYRITES SMELTIWG CO., 
Limited, 38 Threadneedle Street, Xion- 
don, E.C. — Huntington and Koch Amalga- 
mating Apparatus for Gold and Silver Process 
for extracting precious metals from their orea 

173. SCOTT, ERNEST, & CO., Close 
Works, Newcastle- on -Tyne. — Scott 
and Hilder's Machine for extracting iron 
from other substances by means of electro- 
magnetism. By its use engineers' refuse and 
mould borings are speedily rendered valuable; 
while ore can be very economically worked in 
it. Special attention is invited to the auto- 
matic manner in which the iron is released from 
the magnets. 

174. SHEFFARD, CHAS., Bridgend, 
South Wales. — (1) Coal-washing Machine 
[model]; Elevators and Conveyance SciewOi 
full size. (2) The Dead Weight Crushing Mill 
[model]. 

175. HATHORN & <50., 22 CUiaring 
Cross, London, S.W. — (1) Patent Eclipse 
Eock Drills and Tripods. (2) Patent Reliance 
Air Compressors. (3) Patent Hydraulic Tun- 
nel Cars. (4) Patent Hydraulic Tunnel 
Colunms. (5) Patent Excelsior Steam Eng^e. 

176. AQUEOUS WORKS & DIA- 
MOND ROCK-BORma CO., Limited, 
Crown Works, Guildford Street, Lam- 
beth, London, S.E. — ^Improvements in Rock- 
boring Apparatus. 

177. COMPRESSED LIME CART- 
RIDGE CO., Limited (THE), 8 Queen 
Street, Cheapside, London, E.C. — Im- 
proved Method of and Apparatus for breaking 
down and getting coal and other minerals in 
mining, quarrying, or tunnelling operations. 

178. LATCH, ARTHUR, 23 Oreat 
George Street, Westminster, London* 

S. W. — Improvements in the construction of 
metal ropes, strands, bands, cables, tubes, fte. 

179. FICHLER, S. FRAirCIB, 182 
Great Portland Street, London, W. — 
Balance Double-acting Man Engine. An appli- 
cation of a lift adapted for use in mining, in 
lieu of rope, chain, cage, &c. 

z8o. STABLES, JAMES WALTEB. 
16 Wensleydale Parade, Birstall, near 
Leeds. — ^Apparatus for arresting or stopping - 
the descent of cages in mines on the breakage 
of the rope, and for preventing overwinding: of 
the cage. The apparatus is specially desigaed 
for cages running on guide-ropes, but it can be 
adapted so as to act equally well on woocLeo. 
guides. 
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181. TiAMPEN, GEORGE J., & CO., 
Ixigs Boad Iron Works, Wakefield.--(1) 
Patent Clip Pulley. (2) Skimmer for fixing in 
boilers. (3) Drills. (4) Patent Signal Bells. 
(C) Solf-acting Hoist Protection. (6) Safety 
Porch Lamp. 

182. LEWIS,W.T.,&W.H.MASSBY, 
Aberdare, South Wales ; and Twyford, 
Berks. — (1) Automatic Gear for the preven- 
tbn of overwinding. (2) Half-size Model 
ihowing^ the application qf a simple form of 
-fids automatic gear to the steam valve and 
merging levers of an ordinary winding engine. 

183. BKOWW, THOS. & WM., 206 
Kanchester Boad East, Little Hulton, 
near KtEUiohester.— Patent Safety Catch for 
wire rope guides, to prevent accidents from the 
l^eakage of the rope, band, or chain, by which 
the cage or other such arrangement is held or 
Bugpended. 

iSa. DAVIDSON, G., & CO., Chester 
le Sfeeet, Co. Durham.— Improvements in 
Hoolra or Connections for Mine Cages for pre- 
Tenting accidents due to overwinding. 



188. KTPTO, PATTL, & NANCAB- 
I BOW, Llanidloes, Montgomeryshire. — 
; Automatic Discharging and Bighting Skip. 

, 180. ELLIOTT'S PATENT MINING 
MCfK. CO., Limited, 32 Kennedy Street, 
■ancliester. — Improvements in Axes, Ham- 
Mn, Spades, Shovels, &c., and Picks for mining, 
ItilHary, and other purposes. 

190. WABSOP, THOS., Conniston, 
Mir Ambleside.— Interchangeable Colliers* 
llfllineTB' Pick. This invention is equally 
MUcable to every article or tool which requires 
p DO expanded into an orifice. 

iM2.ASQUITH, OBNSBY, & 
SiCHOXtSON, Seaton, Delaval, 
■nrthmxiberland. — Improved Apparatus 
^detaching coal and stone. 

193. CIiABK, E. STANLEY, Pen- 
^ 1X9 Chester Boad, Wrexham. — 

vements in or relating to blasting with 
jives, and in cartridges and compositions 
liMed therein. 



194.HOLMAN BBOTHEBS, Cam 
boame Foundry and Engine Works, 
l-Cfaunbonie, Cornwall.— The Cornish Hock 
I £xed on Column and also fixed on Tripod. 

BICKPOBD, SMITH, & CO., 
, Cornwall; London Office 
) Chratoechurch Street, E.C. — Safety and 
itaneous Fuses and Igniters for use in all 
Qg operations. 



zq6. BBITISH & FOBEIGN 
SAFETY FUSE CO. ; Works : Bedruth, 
Cornwall;. London Offices: 8 & 4 Ade- 
laide Place, London Bridge, E.C.— Safety 
Fuse for blasting purposes, railway, mining, 
quarrying, and submarine operations. 

197. GLOVEB, ABTHTJB, Galley 
Hill, Swanscombe, Kent. — Eccentric 
Rotary Sieve, with movable panels, enabling 
different mesh wires to be readily adjusted. 

198. BOWEB, GEOBGE, St. Neots, 
Hunts. — Drawings of a Bower-Barff" Furnace 
and Specimens of Iron and Steel rende.red rust- 
less by the process, which consists in subjecting 
articles when at a red heat to the action of 
superheated steam or air, by which the iron 
combines with the oxygen and produces a coat- 
ing of magnetic oxide, which is not affected by 
ordinary atmospheric conditions. 

199. CALOE, WILLIAM, Eastwood 
Lane, Botherham. — ^Improved Apparatus 
for locking mottles or checks to pit corves or 
other waggons. This invention is to do away 
with the present insecure method employed, 
and the unpleasantness which often arises from 
the loss or removal of mottles. 

201. BABBOW BOCK DBILL & 
ENGINEEBING CO. (THE), Saltash, 
Cornwall.— Bock Drill [Hosking and Black- 
well's Patent]. 

202. MACGEOBGE, E. F., late 
Melbourne (Agents, McLEAN BBO- 
THEBS &; BIGG, 52 Queen Tictoria 
Street, London, E.C.). — Clinograph or 
Bore-hole Test. For mapping and utilising 
the well-known, often serious, deviations of 
boreholes ; also strata and veins traversed. 

203. ASQDITH, T. W., & B. E. 
OBNSBY, Seaton -Delaval, Northum- 
berland. — Improved Apparatus for drilling 
round, smooth, straight, and level holes in coal 
and other minerals. 

204. STEPHENS, B, & SON, 
Wheal Crofb Works, Carn Brea, Com- 
waU. — Patent Air Valve Rock Drills. 

205. TUBNEB, F. W., 61 King 
William Street, London, E.C.— Slate- 
sawing Machine. 

206. MIDFOBD FULLEB'S EABTH 
WOBKS, Limited (THE), Bath.— 
Improvements in the preparation of Fuller's 
Earth for cloth manufacturing purposes ; also 
for oil refining and domestic use. 

207. ATKINSON, B. F., 8 Hem- 
ming's Bow, Charing Cross, London, 
W.C. — A Separator for separating gold, silver, 
and other metals from their ores or gangue. 
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208. BATTiEY, W. H., &; CO., Albion 
Works, Balfbrd, Manchester.— (1) Hy- 
draulic Hauling Engine [Haag's Patent, Bir 
Hussey' Vivian Pattern]. This type of engine 
was deeigned for working at a pressure of 
1200 feet of water in column, for Sir Hussey 
Vivian's Nickel Silver Mines in Norway. (2) 
One-horse Water Motor of a similar type used 
by printers and others where town water of 
re(^uisite pressure is available. (3) Bailey and 
Ileid's Cement Tester, as used for testing 
cement, and the concrete blocks required in the 
construction of the new Eddystone Lighthouse. 
(4) Oil Tester [Prof. Thurston's patent]. This 
instrument is for testing the lubricating value 
of oil. 

209. BOHLEB BROTHERS & CO., 
Saville Street, Sheflleld.— Utilisation of 
the spathic and brown ores of the Styrian 
Alps in the production of steel by the direct 
process, only charcoal being used for fuel ; also 
samples of Bessemer and Bessemer Martin steel 
from the same ores. 

2x0. SIMOK, HENRY, 20 Mount 
Street, Manchester. — (1) Coke Ovens 
[Simon-Oarv^s Patents], with continuous recu- 
peration of heat and recovery of tar, anmionia, 
benzol, &c. (2) Samples of Coke and Kesi- 
duals obtained by these ovens. (3) Drawings. 

BROWI9', J. D., & CO., 49 Fenchurch 
Street, Iiondon, E,C. — Blast or Cupola 
Furnaces. 

BESSEMER, SIR HENR7, Denmark 
Hill, Surrey. — Original Test Samples of 
Bessemer iron and steel, dating as far oaok as 
August, 1856. 

TRtJSSELL, THOMAS, Mine Sur- 
veyor, 4 Arrow Terrace, Fiaher G-ate, 
Nottingham. — Improvements in the method 
of securing picks to their shafts. 

BEAUMONT, JONES, & CO., 87 
Walbrook, London, E.C.— (1) Improve- 
ments in apparatus for subaqueous boring. 
(2) Improvements in apparatus for boring 
rocks. 

DEIO-HTON, W., Workington, Cum- 
berland.— {!) Double Reverse Rolling Mill 
for rolling large ingots to any section required 
for finishing rolls. (2) Combined Three High 
and Reverse Rolling MiU. (8) Hydraulic 
Casting Crane for steel works. 

AIjIiBN, S. SEAIiY, 12 Woodstock 
Road, Bedford Park, Chiswiek, Lon- 
don, W. {See Group IV.) 

ANDERSON 8b aAIiIiWEY, Cre- 
mome Works, Lots Road, Chelsea, 
London, S.W. (See Group XL) 

APPLEBY BROS., 89 Cannon 
Street, London, E.C. {See Group XL) 



ASBES TOS COMPANY, Limited 
(THE UNITED), 161 Queen Victoria 
Street, London, E.C. (See Group IF.) 

ATTWOOD & CO., Canal Head ^ 
Foundry and Engineering Works, ' 
XJlverston, Lancashire. {See Group XZ.) 

BAQOT, A. C, 42 Lowndes Street, ■ 
London, S.W. (See Group XIIL) 

BATTPyft, A., 14 Warwick Gardens, 
Kensington, London, W. (See Grottp TII.^ ^ 

BAXTER, S., ft CO., 18, 18 Qreat St 
Helens, London, E.C. (See Chroup Vll.y 

BECK & CO., Limited, 130 Great 
Suffolk St]^t, Southwark, London, 
S.E. (See Group IV.) 

BBRNAYS, JOSEPH, 96 Newgate 
Street, London, E.C. (See Group XI^ 

BOLTON, REGINALD, Dasliwood 
House, New Broad Street, London, XLC. 

(See Group IV,) 

BROADBENT, ROBERT, & SON, 
Phoenix Iron Works, Staylbrzdge, 
Cheshire. (See Group X) 

BROCKELBANK, T. A., 84 Rylett 
Road, Shepherd's Bush, London, W. 

(See Group V.) 

BROWN, J. D., & CO., 48 PenehLuroh 
Street, London, E.C. (See Group III,) 

BTTCKLEY, W., & CO., Patent 
Piston Works, Millsands, Sheffield. 

(See Group IV.) 

BUTLER, SAMTTEL, 127 Bute 
Road, Cardiff. (See Group XL) 

CLUTTERBUCK, WILLIAM, 13^ 
Victoria Road, Kilbum, London, N. W. 

(See Group III.) 

COALBROOKDALE CO., Limited, • 
Coalbrookdale Iron Works, Shropshim 

(See Group IV.) 

CROMPTON, R. E., & Co., Mansion 
House Buildings, London, E.C. (See 
Group XIIL) 

DURHAM, CHURCHILL, & CO., 
23 Leadenhall Street, London, E.C. 

(See Group IV,) 

EDWARDS, G. M, 54 Gresbam 
Street, London, E.C. (See Group III.) 

ELLIS, W., Great Week, Chagford, J 
Devon. (See Ch-oup 1.) ' 

PAULL, E. M B., 30 Manley Ter- j 
race, Kennington Park, London, BJK 1 

(See Group IV.) ^ 
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FTRTiDINQ &; PLATT, Atlas Iron 
IVorks, G-loucester. (See Group XL) 

FOX, EDWIN, & CO., Limited, 
Kagnetio Telegraph Wire Works, Mill- 
vall, Xiondon, £. {See Group XIIL) 

aiLBERT, GLOSSOP, & STAGEY, 
Heeley Bridge Foundry, Sheffield. (See 
Group XI.) 

aLOSSOP & STAGEY, Heeley 
Bridge Foundry} Sheffield. {See Group 
21.) 

HATHOBK, DAVEY, & CO., Leeds. 

(Sec Grmip XL) 

HEMim^aWAY, JOHN L, Dixon 
Street, Penistone Boad, Sheffield* {See 
Group IF.) 

HTTMBliE, STEPHEN, 5 West- 
minster Chambers, Victoria Street, 
London, S.W. {See Group V.) 

JACKSON, J., 8 Frederick Place, 
Gray's Tnn Boad, London, W.C. {See 
Group IT.) 

JENKTCf, F., 3 Great Stuart Street, 
Edinburgh. ; and 53 Old Broad Street, 
London, B.G. {See Group XIIL) 

JONES, R. K., Eureka Works, Birken- 
head. {See Group X.) 

KERR, STUABT, &; CO., 20 Buck- 
lersbury, Ijondon, E.C. {See Outside, South 
Tromenade.') 

KINBTIC ENGINEEBING CO. 
(THE), 86, 87 Brooke Street, Holbom, 
London, B.C. {See Group XIIL) 

KT1?,KATJ)Y, JOHN, 40 West India 
Ooek Boad, London, E {See Group IV.) 

KITSOM" & CO., Airedale Foundry, 
beeds. {See Group IV.) 

LANE, HOWABD, &; CO., 115 & 117 
l?almerstoii Buildings, Old Broad 
Btreet, London, EG. {See Group IV.) 

KADAN", C. SPENCEB, 21 Mans- 
field Chambers, St. Ann's Square, Man- 
chester. {See Group IV.) 

jBCABSDEN, H. B., Leeds. {See Group 

MOBTON, A., & THOBNTON^ 96 
^chanan Street, Glasgow. {See Group 

.MITNICIPAL APPLIANCES CO., 
Hmited (THE), 37 Victoria Street, 
EtvorpooL {See Group ILL) 



PATENT (METAL) DIE CO., 
Limited, 29 Addington Street, York 
Boad, London, S.E {See Group XI.) 

PULSOMETEB ENGINEEBING 
CO. (THE), Limited, Nine Elms Iron 
Works, t London, S.W.; and 61 & 63 
Queen Victoria Street, EC. {See Group 
XL) 

BICHTEB PATENT ECONOMISEB 
MANUFAGTUBING CO. (THE), West 
End Mills, Longside Lane, Bradford. 

{See Group IV.) , 

BOSS, LIEUT.-COL. W. A., Acton 
House, Acton. {See Group XXVIII.) 

BOWELL, GEOBGE, M.I)., Falcon 
Boad, London. {See Group XXV.) 

BENNETT, A. B., & CO., 62 Hatton 
Garden, London, E.C. {See Group XIIL) 

SIEMENS, F., 12 Queen Anne's 
Gate, Westminster, London, S.W. {See 
Group XVL) 

SOUTH-EASTEBN BAILWAY GO. 
& SUBMARINE CONTINENTAL 
BAILWAY CO., London Bridge 
Station, London, S.E. {See Group III.) 

STABNES, J. S., & SONS, 13 Broad 
Street, BatolifTe, London, E. {See 
Group VII.) 

STOBEY, A. H., 38 Lindore Boad, 
Wandsworth, London, S.W. {See Group 
XXV.) 

TBIEB BBOS., 19 Great Suffolk 
Street, Southwark, London, S.E. {See 
Group IV.) 

TUBNEB, B., & SONS, Old Factory, 
Bedditch. {See Group XVIIL) 

UNIVEBSAL ELECTBIC LIGHT 
& ENGINEEBING CO., 13 & 14 King 
Street, Cheapside, London, E.G. {See 
Group XV.) 

WALKEB. BOBEBT, 13 Bucking- 
ham Street, Adelphi, London, W.C. {See 
Gi'oup XVI.) 

WATSON, LAltoLOW, & CO., 98 
Dundas Street, Kingston, Glasgow. 

{See Group IX.) 

WAYGOOD, B., & CO., Falmouth 
Boad, Great Dover Street, London, S.E. 

{See Group XL) 

WILLIAMS, T. H., A.M.LCE., 23 
Stamford Street, BlackfWars, London, 
S.B. {See Group XL) 
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ENGINEERING CONSTBUCTION AND ARCHITECTURE. 

By Arthur T. Atchison, M.A. 

A BRIEF review of the work accomplished since the year 1862 in the wide field of Engineering 
Gonstixiction and Architecture shows that much solid process has been made. 

In the formation of macadamized roads but little change has to be recorded ; the principles 
and practice of Telford and Macadam have been closely followed, but the general use of horse 
and steam rollers in urban districts has made newly metalled roads passable for wheel traffic 
ftom the first — the road has in fact been made for the traffic instead of by the traffic. In paved 
roads much more attention has been given to the substructure, the use of concrete, to form a 
tmiform and unyielding foundation for the sets or blocks, has become general. The use of 
granite sets has greatly extended where the traffic is of the heaviest class, asd asphalte paving 
has been introduced, and is largely employed in Paris and in the city of London. Many systems 
of paving with deal blocks set on end have been successfully established, chiefly owing to the 
universal adoption of a solid concrete^foundation, which was wanting in the earlier trials. 

In the cleansing of roads there has been very little advance in the mechanical means 
employed ; horse brushes, scrapers, and elevators are very partially used, and with each advent 
of wet weather the far-ffiuned London street mud holds its sway alike in Whitehall and White- 
ob&pel, and stoutly upholds the vested interests of the crossing-sweeper and the dressmaker, 
mach of whose gains would be swept away with it. 

In the construction of railways the most important improvement has been the introduction 
of steel rails. On May 2, 1862, two 21-ft. steel rails were laid at the Chalk Farm bridge on the 
London and North Western Railway for comparison with the ordinary iron rails, and were taken 
up in August, 1865. During that time they had been exposed to the traffic of 9,550,000 engines, 
trucks, &c., representing 95 J million tons, and had outlasted sixteen faces of the iron rails while 
only showing a wear of about a quarter of an inch. It was pointed out that, even at the price 
of £15 per ton then ruling, the use of steel rails showed an important saving compared with 
iron, all charges for maintenance and interest on the original ontlay being added in both cases. 
Owing mainly to the introduction of the Bessemer process, the demand for steel rails has grown 

i jear by year, and it is estimated that the annual production throughout the world has now 

I leached 4,000,000 tons. 

I In connection with railways many works of unprecedented magnitude and difficulty have 
I been accomplished. The Mont Cenis tunnel, 7| miles in length, traversing various strata of 
I lock, many of which were of the hardest character, was commenced by hand labour in 1858. In 
the first five years the rate of progress by this means was 1*655 feet per day at the Modane end. 
The introduction by M. Sommeiller of compressed air rock-drills driven by water power marked 
a great advance, and the rate of progress increased to 3*686 feet in 1863, and further to 6*695 
leet per day in 1870, while at the Bardouneche end the rates were 2*148 feet by hand, 
3-411 by machine in 1862, and 7*989 in 1870. The work was completed in 1871, having thus 
oecii{M fourteen years. The St. Gothard tunnel, 9| miles in length, commenced in September, 
1872, ira^ completed and opened for traffic January 1, 1882, liaving occupied nine years and two 
months. The advanced heading was driven at the rate of 6 * 63 feet per day at first, increased 
subsequently to 10*11 feet per day by the adoption of the Ferroux drill. The headings, 
•tarting' 9J miles apart, met with a deviation not exceeding 4 inches vertically and 8 inches 
|lori20aially in less than seven and a half years' work, the greater progress being due to 
Hbe improved rock-drills, the use of dynamite and compressed air locomotives. 

In the Arlberg tunnel, 6J miles in length, which will form the connection between the 
pwiss and Austrian railway systems, an advance of 10 feet per day is made at one end by drills 
Wmilar to those employed at Ihc St. Gi^thard, at the other end 15J feet per day with Brandt'* 
l^draulic borer. 
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In this country the Severn tunnel, 7942 yards in length, of which 2i miles are under the 
estuary, 96 feet deep in one part at high tide, is rapidly approaching completion. The large 
quantity of underground water met with caused unusual difficulties and some temporary 
stoppages. The Mersey tunnel, 3820 yards in length, through red sandstone, of which 1300 
yards are under the river, is now completed. In the heading from the south side, a boring 
machine, invented by Colonel Beamont and Captain Fisher, has been employed. In. this 
maohine a bore-head 7 feet iii diameter, fitted with discs or cutters of chilldd cast iron, is rotated 
against the rock face by compressed air engines. The cutters can be turned round as they wear, 
thus bringing a fresh edge to bear. The machine is advanced f inch each revolution, and has 
bored 15 feet in twenty-four hours. 

Great advance has been made in mechanical appliances for excavation ; Milroy's eoccaYator, 
first used on the works of the Glasgow Union Railway bridge over the Clyde* enabled eylinders 
8 feet in diameter to be sunk 25 feet through sand in ten hours, 70 cubic yards of sand b^ng 
brought up in a depth of 50 feet of water, and in its latest developments as the hydraulic 
dredger it is still more effective. F(xr deepening harbours and river channels the American 
clam-shell dredger, as in use at Quebec Harbour, takes out 1200 cubic yards per da;, working in 
compact sand. The steam navvy, though designed many years before, has only assumed a 
practical shape in the last ten or twelve years. It is now largely used in works where a great 
bulk of excavation has to be removed : it can deal successfully with stiff clay and even with 
chalk cuttings, and wiU excavate and fill into wagons from 800 to 600 cubic yards per day at an 
average saving over hand labour of 3d to U, per yard. 

A system of railways, affording means of communication between the various parts of the 
metropolis, has now been completed by the construction of the closing link of the Inner Circle. 
Thirteen miles of main line, exdusive of numerous junctions and branches, have beea con- 
structed throughout below the level of the adjoining streets. The number of passengers carried, 
which on the part of the line first opened amoimted to 9^ millions in 1863, has during the past 
year reached 114} millions. The running of eighteen and nineteen trains per hour each way 
on the busiest parts of these railways over the numerous junctions and crossings, and that too 
with an almost complete immunity from accidents, shows the perfection to which lailwi^ 
working has now been brought 

In New York, between the years 1875-9, thirty-four miles of elevated railways have been 
constructed. The line is carried by girders resting on columns ranged in the line of the cnxb 
in most parts. In some streets the two lines of railway are independent, each being carried on 
u single line of columns by a pair of longitudinal main girders ; in others they are carried on 
cross girders spanning the street's width between the main girders. , The gauge is 4 feet 
8} inches, and the weight of the locomotives used is 19} tons. The average number ot 
passengers carried daily is 165,000. 

A method of traction, invented and patented in 1811, has been introduced for ascending 
steep gradients, the first example being the Kigi Railway. This line is worked by means of a 
toothed driving wheel gearing with a racked rail ; it is 3J miles in length and rises 3930 feet, 
the steepest gradient being 1 in 4, extending for one-third of the length. As a conseqnenoe of 
the success of this line, several other steep grade lines have been constructed. The oone of 
Mount Vesuvius is surmounted by a rope incline half a mUe in length worked by a stationary 
engine with gradients varying from 1 in 2} to 1 in 1' 6. As a comparison with what baa been 
done by the ordinary methods of railway traction, the Peruvian railway from Callao and Lima 
to Oroya may be mentioned ; this line, 105 miles in length, rises by gradients of 1 in 33 to a 
height of 15,600 feet above sea level. 

Street tramways, although tried experimentally in short lengths some years earlier, were 
fiist introduced, in their present form, with a grooved rail, into Liverpool in 1867 and London m 
1870. In their early days a comparatively light iron rail laid on a longitudinal timber ale^wt 
wati used, well enough adapted to the requirements of the oars, but it was sotm found thai all 
the heaviest street tr&fQo sought the easier traction afforded by the rail, caufling great wear and 
tear. Iq the more modern lines, therefoie, a heavier st^el rail laid on knigitudinld iron sleepers . 
is geaerally adopted. In San Francisco, Chicago, and more recently at Hi^igate Hill, M 
endless wire rope running on sheaves in an underground channel between the rails, worked by a 
stationary engine, takes the place of horses. The cars are attached to the rope by a grippe 
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I ptfdDg through a slit in the pipe forming the channel.' Qrtidients of 1 in 6 are easily am- 
i moonted, and the rope ia readil j gripped or released, and the oars rapidly started or stopped. 

At CMoago two of these lines are each above two milea in length, each being worked by one 
i length of steel wire rope 1^ inch in diameter. 

I In bridges and Tiaducts the introdnction of steel pennila lighter stmctnree and l<Higer 
I spaos; drilled rivet holes have largely taken the place of punched holes ; hydraulic riveting is 
i replacing hand work, the system of pin ooimecting baa found bnt little favour in this country 
I since the completion in 1863 of one oC its best examples, the Charing Gross bridge, though it is 
I almost exduflively used in America in large structuies. For foundations, iron cylinders and 
I caissons have taken the place of coffer dams. 

\ Amongst the moat remarkable bridges erected sinoe 1862 inaybe mentionGd the Inter- 
natio&ftl Bridge over the Niagara River, 9651 feet in length, with a awing portion of 364 feet, 
(xnreriog two spans of 160 feet, which can be opened or ahut in one minute by steam power. At 
ti)6 site of the bridge the river has a greatest d^th of 48 feet, with a current of frc«n 6 to 12 
Biles per hour. The Kentucky Biver bridge* eonsiating of three spans of 375 feet, with a height 
of 275 feet above low water at the centre, was built out from the two sidea of the ravine aimul- 
taneonsly, with no other staging than a temporary timber pier at the centre of each of the two 
land spans. The junctions of the different members at the centre were ejected one at a time by 
slacking oi keying up the lateral bracing and taking advantage of the range of temperature 
I (30^ Fah.) between night and day. One of the earliest steel bridges was ihsA constructed at 
Gla8gov,U^.A., about 1878, consisting of five spans of 311 feet Hay steel was used of an elastic 
limit of iSm to 55,000 lbs. per square inch, and an ultimate strength of 80,000 to 100,000 lbs. 
Tested with a load of two^eavy trucks and a locomotive placed at the centres of the spans, the 
(ieiections varied from 1*56 to 1*8 inches. Each span weighs about 100 tons l(sa» than an iron 
one of equal strength. 

At St. Louia an arched bridge has hem eoturtruotcd, mostly of steel, with two spans of 
^ feet and a central span of 520 feet with a rise of 59 feet. It has two plat^rms, a 
curiage road and footways above and railway lines below, the width being 54 feet. The arches 
consist of four ribs^ each fornvod of two lines of steel tubes 12 feet between centres stiffened 
by diagonal bracing. The tubes are built up in 12-feet lengths of siiC steel staves, varying 
in thickness from the centre to the springing, secured by a light steel easing, and butting at 
tbeii ends on a collar by which adjoining lengths are ctmnected to each other and to tho 
^ing. The arch ribs were erected by building out symmetrically from the i»ers, the sag 
<^ tils rib being prevented by tie-bars brought up to a timber tower ereeted on the pier and 
with a similar arrangement at the abutments with an anchorage ashore. Hueh difficulty was 
v^eneed in making the junction at the centre of the two halves of tha arch ribs, as their 
^Qiate meeting could not be effected in most cases ; this was, however, overcome by taking 
I Adrantage of changes of temperature, and by making special junction iMigths of tube. The 
I foondations of the two piers were carried down to the rock, at depths of 76 and 105 feet, by 
I of caissons provided with air-locks, and a working chamber at the bottom, the water 
I>eing excluded by ah pressure. 

The ^ast Biver Bridge, connecting Brooklyn and New York, has a central span of 1595 
ieet, and two side spans of 930 feet ; the height above high water is 135 feet at the centre, 
^278 feet to the top of the towers. The platform, 85 feet in width, is suspended from four 
^es, each consisting of 19 strands of 332 parallel wires, No. 7 gauge, made from crucible 
^^tateel Each cable thus contains 6808 wires, having together an ultimate skength of 
10,730 tons. To build up a strand the single wire is passed round a grooved wheel or 
''tnveUing sheave," which is then attached to an endless rope running round pulleys at tlic 
two anchorages on the river banks ; one end of the wire is made fast at the starting point, and 
I iu^m rope being set running, the wire is paid out from a drum, and a double length of wire 
iiihivcirried across to the other anchorag«» iJm lengths are adjusted to the corresponding 
^tfl^n of a guide wire suspeiMkd in position* «Dud the wire is made fast. The separate 
f^fVidt^ when completed, were pvessed tightly t<)ge1to with dampsy and the whole covered 
^ a wmpi»ng of wire. 

A novelty in design is shown by the Douro Viaduct, which cfosses that river near Oporto. 
^ osntm sp«a is supported by a oresoent^shaped ht$o6d aioh 1M)0 feet £rom the water level to 
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the extrados, and 525 feet between the springings ; the arch was bnilt out from the abutments, 
the overhanging ends being supported by steel wire ropes. The roadway is carried by a lattice 
girder resting on the crown of the arch and on two intermediate piers built on the arch. The 
arch is hinged at the springings, and when tested by a train of 352 tons weight, running at 
14 miles per hour, showed a deflection of only '67 inch at the crown without any appreciable 
oscillation. 

The Kinsua Viaduct on the Kew York, Lake Erie, and Western Railway is remarkable for 
its great height, the rail level being 302 feet above the bed of the stream. 

In this country the two most remarkable works now in course of construction are the new 
Tay Bridge, 10,780 feet in length, divided into 85 spans, and the Forth Bridge, which -will 
vastly exceed in size and strength anything hitherto attempted in bridge building. It ^111 
consist of two spand of 1700 feet, two of 675 feet, 14: of 168 feet, and six of 50 feet, with a 
headway under the largest spans of 150 feet. The two largest spans, and the two adjoining 
them, will consist of cantilevers built out from the three piers for a distance of 675 feet, the 
intermediate space, in the case of the former, being bridged by a girder of 350 feet span, and 
in the latter their ends reach the next piers. The main piers will each consist of four masses 
of masonry, 45 feet in diameter at the top and 70 feet at the bottom, spaced 120 feet between 
their centres transverse to the bridge, and longitudinally 270 feet at the centre pier, and 
155 at the other two. The cantilevers will be 350 feet in height at the piers, the main 
compression members will be steel tubes from 5 feet to 12 feet in diameter. The weight of 
steel used in the superstructure of the large spans will be about 42,000 tons, and the total 
length 8084 feet, including the viaduct approaches. In the design of this bridge numerous 
new problems have had to be dealt with which in a work of ordinary dimensions could he 
neglected ; thus, the horizontal struts at the top of the two pairs of masonry columns formiDg 
a pier employed to transmit the horizontal opposing thrust of the cantilevers could in an 
ordinary structure be considered inelastic, but here, being 270 feet in length, their compression 
under the thrust is calculated to amount to 1^ inches, and special arrangements have to be 
made to allow of this during erection. 

In the general plan of docks* and harbours the principal changes to be recorded are the 
steadily increasing size and depths necessitated by the increasing size of shipping. The 
employment of hydraulic machinery in the working of docks has become general ; by this 
means the power of a stationary steam-engine is made available at various places for opening 
lock-gates, working capstans, coal hoists, and cranes fixed or movable. 

Among the most important works in this class is the Holyhead New Harbour, commenced 
in 1847 and completed in 1873. A sheltered harbour of 667 acres has been formed by the 
construction of a breakwater, extending 7860 feet from the shore, consisting of a massive stone 
superstructure built on a rubble mound. Seven million tons of rubble stone were used in 
forming the mound, obtained by the firing of one thousand mines, the largest of which dislodged 
130,000 tons of rock. Cement concrete blocks of large size have been of late years chiefly 
used for works designed to resist heavy seas, such, for instance, as the breakwaters of Madras, 
Kurrachi, Table Bay, Colombo, while at Aberdeen and Wick the concrete has been deposited 
in situ in a liquid state within timber moulds, so that the entire work becomes a monoliiliic 
mass. 

In the building of quay walls a new method has been adopted at Dublin to dispense with 
cofferdams, or setting masonry by divers. The wall is built from the base 24 feet below low 
water to 3 feet above low water, in single blocks 27 feet high, 21 feet 4 inches wide, and 
measuring 12 feet in the length of the wall. These blocks, weighing 350 tons, are built of 
rubble masonry on a quay, and when set are picked up by floating shears, carried oflf and 
lowered into position. Some new methods have been introduced for docking ships : thus, in 
the HydrauUc Lift Graving Dock a vessel is placed over a submerged pontoon, which is liien 
lifted bodily by two rows of hydraulic presses, working in cast-iron columns, which act as 
guides. When lifted to the required height the pontoon empties itself through valves, vfhich 
close when the presses are again lowered ; the vessel is then borne by the pontoon, and is • 
floated away to a repairing berth, leaving the lifts ready for another pontoon and the next 
vessel. Slipways worsted by hydraulic cylinders are also used for the same purpose ; by this 
means at Pennarth a vessel of 2500 tons displacement can be placed on a cradle and hauled np 



Digitized by 



Gr(ywp III. (South Gallery, North Court). ' 37 



iiigh and dry in two hours. As typical of another new method, the Bermuda Floating Dock 
is one of the best examples. This dock has a floating power of 16,000 tons, and employed 
8000 tons of iron in its construction ; it was towed from the Thames to Bermuda in 1869. 

In the building an^ lighting of lighthouses great advance has to be recorded ; numerous 
new lighthouses have been built. Amongst those round the British Isles in particularly difficult 
and dangerous positions may be mentioned the Wolf Kock, the Dhu Heartach, and the new 
Eddystone. The old lighthouse, built by Smeaton at the Eddystone, having been completed 
in 1759, withstood for 120 years the force of the waves, but the rock on which it stood being 
gradually undermined by the sea, showed its end to be approaching. A new tower, 58 feet 
higher, has been built on an adjoining rock, and the old tower removed. The old method of 
dovetailing the stones, invented by Smeaton, has been further developed, and in the modern 
towers the rings of stone are dovetailed together vertically as well as horizontally, and in 
addition each stone is further secured to the course below by a pair of metal bolts. The 
electric light was first used at the South Foreland in December, 1858. In 1862 it was 
applied to the Dungeness Lighthouse ; the mean intensity of the light produced at the focus 
was then 670 candles, and the intensity of the beam was 12^ times that of the old catoptric 
light. 

At the two South Foreland lighthouses the substitution of the electric light, together with 
new dioptric apparatus in 1872, has increased the intensity of the beam from the upper light 
twenty times, and from the lower ninety times that of the old catoptric light previously in use. 
At the lizard Point, the sperm oil Argand lamps were replaced in 1873 by Siemens electric lights 
and dynamos driven by caloric engines, the dearth of water rendering steam engines less suitable, 
and a siren fog signal is sounded in thick weather. The improvements here made are so great 
that the intensity of the beam has been increased 211 times, while, owing to the advance in 
electric machines, and the means of driving them, the cost per unit of light is one-ninth of that 
at Ihmgeness, and the quantity of light per lb. of fuel twenty times. 

Amongst canal and river works successfully accompUshed since 1862, the most important is 
beyond doubt the Suez Canal, which was opened for traffic in November, 1869. 

Before the success of this great work was assured, numerous insuperable difficulties were 
anticipated by its opponents, but these have all been shown to be without foundation ; thus it 
was stated by many persons that the evaporation from the surface of the Bitter Lakes, when 
water was admitted to them, would be so great that many years would be required to fill them, 
and that a strong current would always be maintained towards them, and that they would 
become completely choked up by a deposit of salt. But the entire space, containing 1,962,000,000 
cubic yards, was filled from the canal between March 18 and October 24, 1869, and instead of a 
new deposit of salt taking place the old banks of salt were in six years dissolved away to the 
extent of 88,000,000 tons. Analyses of the water of the lakes showed that the saltness of the 
water increased rapidly at first as the banks were dissolved, but each year it has diminished, 
showing that a constant interchange of water between the lakes and the seas takes place. 
Obeervations show that the north and north-west winds prevailing from May to October raise 
the mean level of the sea at Port Said and lower it at Suez, producing in September a difference 
of level of one foot four inches, and causing a current from the Mediterranean to the Bed Sea. 
In the winter the direction of the current is reversed by the prevailing southerly winds. The 
importance of this work to the conunerce of the world is shown by the following table of the 
traffic through the canal : — 

Number of Ships. Net Tonnage. Eeceipts. 

1870 486 436,609 £206,372 

1877 1663 2,355,447 £1,810,973 

1883 3307 5,775,861 £2,740,933 

Another work of great importance is the Amsterdam Ship Canal, commenced in 1865 and 
opened in 1876, shortening the distance from Amsterdam to the North Sea from 52 miles by 
^e old North Holland canal route, to 15} miles, and giving a depth of 23 feet for vessels in place 
of 18i feet. The works include a harbour in the North Sea 260 acres in extent, enclosed by two 
piers 5000 feet in length. The channel was dredged, and the material raised, being mixed with 
a sufficient quantity of water to reduce it to a semi-fluid state, was delivered on to the banks by 
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means of a Woo<!ford pump and a line of wooden tubes floating on the water. Looks at the 
two ends of the canal and pumping machinery are provided in order to maintain the level of the 
water 1 -29 meters below ordinary high water in the North Sea, to provide drainage for the low- 
lying lands. 

The Panama Canal, now in course of construction, is a work of even greater magnitude and 
difficulty than either of the preceding. It is designed to provide a canal, 8f metres in depth, 
from the Atlantic to the Pacific. When completed it will be 45J miles in length, and is 
estimated to cost £31,200,000. 

Improvements in the mouths of rivers have been year by year steadily carried on, notably 
in the Clyde, Tyne, Danube and Mississippi. On the latter river jetties two miles in length 
have been constructed of brushwood weighted with stones ; these become gradually embedded 
in silt, and are further consolidated by stones on the surface, and covered by a capping^ of 
concrete blocks. By means of these jetties the current has been directed and accelerated and 
thus made to excavate and maintain for itself a deep channel through the river bar. 

In works of water supply and sewerage most large towns and cities have had additional 
works constructed in order to provide an augmented supply. In the metropolis the intakes of 
some of the companies deriving their supply from the Thames, which had previously been 
removed to points above the tidal portion, have again been moved further upstream to escape 
local impurities. In the case of some large towns an entirely new supply has been provided, 
such, for instance, as Glasgow and Dublin. Works for a new supply for Liverpool from the head 
waters of the Vyrnwy are in progress ; the water will bo impounded by a masonry dam 84 feet 
high, forming a reservoir 1115 acres in extent. At Antwerp the supply for the whole city of 
200,000 inhabitants, taken from the River Nethe, is filtered through sand and spongy iron on 
Bischofs system ; in winter, to avoid the effects of sever© frost, the water is warmed a few 
degrees by steam before entering the filters. 

The most extensive work hitherto carried out in connection with town drainage has been 
the construction of the metropolitan intercepting and outfedl sewers, in all 82 miles in length. 
These works involved the use of 318 million bricks, 880,000 cubic yards of concrete, 3^ million 
yards of excavation, and the erection of pumping stations of 2380 horse-power collectively, the 
total cost of the whole being £4,100,000. 

At Berlin, with a population of over a million, a complete system of sewerage has been 
commenced and brought into operation within the last few years. The whole area is divided into 
five districts, in each of which the sewage is collected by gravitation and pumped from a single 
station to land, on which it is disposed of by irrigation. The land is cultivated under grass and 
vegetables, and it is stated that no ill effects are traceable in the neighbourhood to the sewage 
discharge ; the financial results of the cultivation show a loss. 

The outfeU sewer of Boston, U.S.A., is remarkable for the originality and boldness of the 
design, as well as for its successful accomplishment. The whole sewage of the city is pumped 
into an elevated tank sewer, 1200 feet in length, whence it passes through an inverted siphcm 
for a length of 7000 feet, constructed in tunnel under the bay at a depth of 135 feet below low 
water to the land beyond. Then rising into an elevated sewer 5335 feet in length, built partly 
on the mainland and partly on embankment across the flats and channel, it passes into a 
reservoir, from which it is discharged into the sea on the ebb tide, when there is a strong onnent 
setting outwards. 

Works of reclamation and drainage of land have been carried out on a large scale in France, 
notably in. the Landes of Gascoyne and the plain of Forez. The Landes, nearly two million 
acres in extent, formerly uninhabited and desert, situated near Bordeaux, consist of a poor sandy 
soil overlying an impervious substratum. This and the level character of the ground rendered 
natural drainage impossible, and the water supplied by an abundant rainfall remained stagnant 
until dried up by the heat of summer. A complete system of drainage by artificial channels 
and canals, inaugurated in 1857, has reclaimed nearly the whole area ; it is now planted as 
forest, estimated to be worth £10 per acre at the age of thirty years, £30 at seventy years, and 
the district is rendered habitable and one of the healthiest in France. 

The drainage of Fucino, the largest lake in Central or Southern Italy, effected in 1869, is of 
historical interest. The lake was situated in a catchment of 173,000 acres, having no natural 
outlet; with variations in the rainfall and evaporation, it rose and inundated the country around. 
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I or fell below its normal level, and spread disease by the exhalations from its shores. The 
drainage of the lake was suggested by Julius Cajsar, and was attempted by some of the Boman 
emperors^ and by other sovereigns at a later date. The average dimensions of the lake were 
12 miles long by 7 miles wide, containing 37,050 acres. The Emperor Claudius projected a 
tunnel to the river Liris, which was eventually completed ; it was 6178 yards in length, but 
proved insufficient in size, and was choked up by an accident. In 1854 a new and larger tunnel, 
I 19 feet by 30 feet, was commenced by Prince Alexander Torlonia, following the line of the Roman 
I work, and was completed in 1869. In addition to the tunnel 6887 yards in length, 62 miles of 
I canal, 130 miles of roads> and 402 miles of ditches were completed, reclaiming 35,0X2 acres of lan<J/ 
I at a total cost of £1,800,000. 

Under the class of land reclamation and embanking, the most important works in this 
country are the Thames Embankments within the metropolitan area. These great works, 
extending for a length of 3 J miles, executed between the years 1860 and 1875, at a cost of a 
million and three quarters, have converted 52 acres of muddy foreshore into ornamental gardens, 
and provided at the saine time the finest thoroughfare for traffic and the noblest embeUiehment 
the metropolis has received since the days of Sir Christopher Wren. 

The increased economy necessitated by competition requires designs for all classes of con* 
Btructlon to be cut finer year by year, and renders inevitable an accurate knowledge of the 
properties of the mataxials employed in order that either ihe best, or the beet at the price, may 
be selected; thus machines for testing cement and other building materials, iron, steel, and 
other metals, have come into more general use. In the smaller machines the test load is applied 
hy a movable weight acting through a system of levers ; in the larger, chiefly used for the testing 
of metals, the load is put on by the hydraiilio press. In the Emery Testing Machine at the U.S, 
Arsenal, Watertown, the most complete and powerful yet constrncted, tension or compression up 
to 800,000 lbs. can be applied by a press 20 inches in diameter. 

In military engineering and fortification the principal changes have been necessitated by 
the increased range and accuracy of modem ri^ed ordnance, and by the invention of machine 
guns. Tbe increased range of guns requires the first line of defence of an important town to be 
placed much further out ; the length of position to be occupied makes it impossible to man and 
arm a ccgitinuous line; and thus detadied forts are made use of, as at Antwerp and Paris, and 
in the most modem works are placed at a greater distance from the citadel. Iron-plated forts 
or toirets are employed in positions liable to attack at close quarters, as at Spithead, Plymouth, 
.and Dover pier, while, to narrow the embrasure and provide against splinters, iron shields are 
buiU into the granite forts of the Thames and Medway defences and elsewhere. Dynamite and 
gun-oottpn mines, fired electrically, for defence or attack, captive balloons and electric search 
lights, for watching the movements of the enemy by day and night, are among the modern 
resonrces of the military engineer. 

In the departments of building mat^als and qonstruction, the advance is very marked in the 
artificial reproduction of natural substances such as marble and stone ; fire-proof floors, constructed 
of iron joists embedded in concrete, and iron sliding doors in party walls are used as a precaution 
against the spread of fire in large buildings. Iron girders concealed in masonry take the pleice 
of the old timber beams or arohee ih the fiace walls of buildings, and the introduction of lifts enables 
honaes to be carried to the greater height rendered almost inevitable by the increased cost of 
land in cities. Many improvements have been introduced into the machinery for the production 
of hiicka and tiles, while wood-working machinery has largely superseded hand labour in the 
manufacture of every possible form in which this material is employed. 

In the domain of house sanitation, including heating, ventilation, and drainage, true 
principles may now be considered fairly established, but their adoption in practice is too tardily 
advancing. It is not for want of variety in design or choice of appliances that unsanitary 
houses, smoky chimneys, draughty rooms, and ill-ventilated public buildings afford the choicest 
field for the sanitary reformer, 
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W. H. LA8CELLE8 & CO., 

121 BUNHILL ROW, and 35 POULTRY, LONDON, E.C. 
Manufacturing Joiners, Bank, Office, and Sbop Fitters, 
Horticultural Builders, 
Wooden House Builders, and Concrete Mannfactnrm. 



ESTIMATES FOR 




HOTJSX JOINXBY, OONOIUBIll, QIUISENHOirBIS, 

SENT FREE ON APPLICATION. 



The Joinery for the Council Room has been executed by W. H. 
LASCELLES and CO. 
See also AdvertiBement on page 83« > Group 8. 
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I GROUP III. — ENGINEERING 
I CONSTRUCTION AND 
I ARCHITECTURE. 

SOUTH GALLERY, NORTH COURT. 

[For Railway Plant, see Group V. ; for Launch- 
! tfl^ Ships, see Group Fi/.; for Surveying 
I Instruments, see Group XXVIUJ] 

I 211. BTVi ITU, W. B., 14 Dale Street, 
[ iMmington ; and 32 Ashohuroh Grove» 
I Iiondon, W.--(l) Improved Diagonal Croes- 
I Bonding^ Bricks, specially adapted for ventilat- 
I ing and beating purposes, and for light and 
strong construction of buili^ngs. (2) Improved 
methods of laying in courses of di^erent thick- 
nesses. 

212. A Ii L, H., Architect, 18 
Pougbty Street, Meoklenburgh Square, 
liondon, W.C.---(1) Patent Hanging Tiles, 
intended for &cing old or new walls or wood 
partitions, vliere extra light is required ; they 
are damp-proof, fire-proof, and resist frost. 
They are glazed, white and all colours. (2) 
GlsLzed Bonding Bricks, effecting a great saving 
ZD the cost and giving increased reflection 
[CZifl's Patent], 

213. STTATCTVTAN, JOHN, 81 Iiiver- 
pool Hoad, Islington, Iiondon, N. — 
Patent Brick and Tile Making Machine. 

214. BIEEDGBAVE, GILBERT R., 
Sonnyside, Muswell Hill, Iiondon, 

—(1) Patent Interlocking Kiln Linings. (2) 
Kilos constructed on a new principle. 

215. THOMPSOW, WM., Evesham 
Road, Stratford-on- Avon.-— Improvements 
in conatmcting or building concrete foundations, 
walls, and blocks, and in frames, moulds, or 

, apparatus employed therein. WaUs may be 
I eonstructed by this method in most cases at 
|ane-balf tlie cost of brick or stone walls, and 
!|Dne-tbiTd less cost than, solid concrete walls. 

I 216. BROWOTjEE & CO., City Saw 
^Xills, Port Dundas, Glasgow.— Robb's 
Patent Improved mode of jointing or connecting 
tiles and wooden blocks to form roadways, 
parqnetry floorings and panels, &c. 

217. TBBBUTT, CHAS. GOOD- 
KAXr, Blxintisham, St. Ives, Hunting- 
donshire. — Patent Safety Bricks for flooring 
stables, market places, railway loading pens, 
carriage and stable yaras, and all places where 
a combination of perfect cleanliness, surface 
drainage, and safety of movement to animals is 
required 

21& CBESS7, BENJAMIK SEA- 
ICAM', 56 St. Mary's Terrace, Hastings. 
—Patent Hydraulic Freestone for architectural 
md building purposes. 

219. FHAIOCENBEKG, S., &; CO., 
81 Kennington Park Boad, London, 



S.B.; and Eagle Wharf, Camberwell, 
S.E. -Kl) Mastic Astrictum for lining Fire- 
proof Ploors. (2) An Improved Damp Course 
Compound. (3) Inodorous Leather Roofing Felt. 

220. BBIGGS & CO., 58 Bokeby 
Street, Stratford, London, E.— Patent 
Apparatus for use in solderln? and lead bum^ 
ing. Plumbers* fires or heated irons dispensed 
with, no spelter or acid required. 

221. ELECTRIC PAINT BE^ 
MOVEB CO. (THE),' Limited, 3 West- 
minster Chambers, Victoria Street, 
London, S.W. — Electric Paint Remover. 

222. HUMPHEBSON, P., 331 King's 
Boad. Chelsea, London, S.W.— Flushing 
Cistern. 

223. CLABK, WALTER, 14 Upper 
Westboume, Aldrin^on, Brighton.— 

Improved invention for casting ceiHngs, walls, 
and other large surfaces required to be plastered. 

224. MUNICIPAL APPLIANCES 
CO., Limited, 37 Victoria Street, Liver- 
pooL— (1) Gas Fired Lime Kiln. (2) Im- 
proved Water Meter. (3) Towns' Refuse 
Destructor, in which arrangements are provided 
for entirely removing the objectionable effluvia 
given off from the heaps of refuse before they 
are destroyed by fire. 

225. JOY, WILLIAM, 40a Stone- 
bridge Hill, Northfleet, Kent.— <1) KUns 
for burning and drying cement and slui-ry. 
(2) Kilns for drying and burning lime, bricks, 
slurry, and cement. 

226. TEMPLETOWN, VISCOUNT, 
Castle Upton, Templepatrick, Co. An- 
trim, Ireland ; and 49 Charles Street, 
Berkeley Square, London, W. — Improve- 
ments in labourers' cottage accommodation. 
Two important advantages are obtained by the 
interior arrangements of this cottage. By the 
first, three separate sleeping rooms are acquired, 
four, indeed, by means of a curtain or screen in 
the loft room. For the second, by the hot 
closet. Labourers when wet can at once shift 
themselves, and hang up their wet clothes to 
dry without any steam arising in the kitchen. 

227. TIGHE, CHARLES, 42 Lombard 
Street, London, E.C.— Door Handles. 

228. MLDDLETON, WM., 308 Mun- 
ton Road, New Kent Road, London, 
S.E. — ^Improved method in slating iron roofs. 

229. WILSON, DAVID, Millwood 
House, Grays, Essex.— Apparatus for dry- 
ing slurry, as used in the manufacture of 
Portland cement. 

230. SHARE, G. W., & CO., 72 King 
William Street, London, E.C. — Improve- 
ments in the manufacture of tanks, cisterns, &c. 

231. SUFFIELD & BROWN, James 
Street, Devonport Street, Commercial 
Road, London, E.— (1) Fresh Water Dis- 
tilling Apparatus. Compound Fresh Water 
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Distiller specially for sailing ships for inde- 

Send^t condensation of exhaust steam from 
onkey engine. (2) Surface Condenser for 
flteam engines. (8) Cold Feed Water Heater 
for heating cold water. 

253. SPOOR, J. It., Gateshead-on- 
Tyne. — ^Patent Machine for testing cement. 
This machine enahles the tensile strain to be 
applied automatically and regularly, and the 
breaking-strain is self-registered. 

253. OSABY & WAIjKJ2B» 7 John 
Daaton Street, Hanchester. — Patent 
Prenaier system of Wood Block Flooring. 
Proof against dry-rot and dampness. The 
blocks are laid in an adhesive and preservative 
composition, which, being forced into a V- 
flhaped groove, secures than fixndy in position. 
In additipn to this a metal key is employed to 
fiaaten each block to the composition and the 
underlying oement bed, so that the blocks 
cannot possibly be loosened. 

334. FOX, CHAa JAHSS, S Vernon 
Place, Conway Street, Birkenhead. — 

Sectional Docks for inspecting and repairing 
submarine portions of ships while afloat in 
dock or at anchor, without disturbance of cargo. 

23«;. BLDBER, J., LODGE, W. 
B., 38 Parliament Street, Ijondqn, S-W. 
— Floating Breakwater [Patent]. For the 
construction of cheap or temporary shelters 
[harbours of refuge] for shipping, especially 
coasters, and fishing-vessels and yachts; for 
protecting piers and harbour works under con- 
struction, enclosing bathing places, foreshores, 
&c. Also in war to cover the landing of 
troops and material upon exposed coasts, b^lng 
easily oarried in tRe hold of a ship^ and put 
together by the crew and artificers of any man- 
of-war or transport. 

236. TiAMPABP, STEFHEIQ', 68 St. 
George Square, Portsea ; and 6 Tothill 
Street, WestminBter, Ijondon, S.W. — 

(1) Improved Floating Bridge, working on 
chains. (2) Landing Stage and Connecting 
Gkingway. 

237. EDWABDS, GEOBGE, Whitby 
Iioage, "New Thornton Heath, Surrey.— 

(1) Improvements in tunnels, subways, and 
volute approaches, and in apparatus tor con- 
structing subways in the beds of rivers. (2) 
Improved system of metallic permanent way 
for railways [Vogdt's system]. 

238. BEAMISH, G. H. T., Spy HiU 
House, Queenstown, Ireland.— Improved 
Method of Construction with concrete or other 
blocks, suitable for breakwaters, groynes, wharf 
walls, ftc, allowing of an uneven settlement in 
the base of structures^ without injury to their 
general stability. 

239. HAMAND, A. 8., Palaoe Cham- 
bers, Bridge Street, Westminster, Iion- 
don, S.W.— (1) Floating Breakwater or Pier. 

(2) Improved Fis)i Plate. 



240. IBViNG, AXjEX., BEV., B.Sc., 
B.A., WeUlngton College, Woldnghm 

— Improved method of purifying water con-, 
taminated by dissolved vegetable matter. 1 

241. STEEIi, MA JOB BDWAEDH.,1 
care of HESSBa W. WATSON & C0.» 
27 Iieadenhall Street, Jjondon, E.C.- 
Automatic Bucket or Bag. 

242. WASTE WATBE MBTEB Ca, 
Iiimited, 82 Park Lane, Iiiverpool- 
Differentiating Waste Water Meter [Deaoon's 
Patents]. This instrumetit records tiie time 
and rate of flow through water mains, diitiii- 
guiahing water wasted firom water nied. It 
registers change of v^ooity during day 
night, (dving the means of ascertaining tbs 
most wasteful districts, thus enabling vork to 
be carried on in the worst streets. 

243. SIMOHS, W., & CO., Benfrew. 
— 8crew Hopper Diedgera and Elevsting 
Steamers. 

244. ABCOS & SMITH, Albert Dock 
Works, Hull.— <1) Working model [nnall 
scale] of Excavator for use in the constrnctioB 
of railways or docks, or for any purpose where 
it is required to remove soil in large qnantities. 
The system is also applicable to snbrnarine 
dredging. (2) A working head of the flame 
macMne, fiill siie. - 

245. BBOTOE, a. B., 20 LowndflJ 
Street, Iiondon, S.W.— Navigable and Self- 
propelling and Careening Floating ]>ook. 

246. DOWSON, ALFRED, 8 Oreat 
Qneen Street, Westminster, London, 
S.W.— Improvements in Groynes for the pw^ 
tection of foreshore. The leading foature of 
these groynes is that they are of 
struction, so that shingle, Ac, can be trapp^ 
and retained without impeding the free paMage 
of the waves. Thev are more eflBcieoiti m» 
costly, and less liable to damage tbaa v» 
ordinary solid groynes. 

247. WILSON, BOBSBT, 68 Pie?* 
Street, London, E.C.— Improvements » 
lenses for pavement lights, deck lights, &c 

348. BBTCBSON, JOHlf, Charlton 
Works, Islington Oreen, London, IJ;-^ 
Continuous Blast Pog Horn, for use <^^^ 
ier-heads, lighthouses, &c. Long or »ort 
lasts can be produced, so that a code c»n ^ 
signalled. 

249. WISWALL, F., & OOliLl^ 
W., Bridgwater House, Chester Bow* 
Manchester. — ^Patent Tilting Weir. 

250. HAMILTON, FOBSYTH & CO. 
Mansion House Chambers, 11 Q^Jr 
Victoria Street, London, B.0.-<1) ^ 
posed Tower Bridge. (2) Tidal Slnioea. 

251. BBADSHAW, BICHABD» 
Swan Pottery, near Liverpool.— 
shaw's Patent Brick-making Machines ano 
Water Filters. 
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2^ BOIiADTD ^ BARNES VUL- 

jCiSsr nuasruwAOTXTRiNo co.. bo- 

gilfe Street, Islinflrton, London, N.— ' 
Meters for water and other liquids, wliioh will 
neaflore to the dripping of a tap [Baroee & 
Heath's Patent]. 

zSyJOmXBON, WIIiLIAH, Cardi- 
ganWorks, Iieed«.--(1) Direct-acting Brick- 
nuJdng Machine. (2) Lever Steam Brick* 
pressiDg Machine. The two machines are 
designed to work in conjunction with each 
other, and prodnce perfectly-finished pointing 
brioks at a minimum of cost; adaptable for 
shale, stony material, and any other clays. 
Preflsmg machine can be used singly ; 3) man- 
power Bisaohop gas engine driving the above. 

25J. BAST03ST & AITOERSON, 3 
Wmtehall Place, London, B.W. ; and 
Erith Iron Works, Brith, Kent— Up- 
ward's Apparatus for boring and tapping water 
or na malna, or other vessels under pressure, 
ana for fitting or i^plymg cooks or nipples. . 

255. DH MICHBLB, V., 14 Delahay 
Stwet, Westminster, London, S.W. — 

Patent Automatic Standard Cement Testing 
Machine, for test on one square inch of 100 lbs. 
per second from 100 to 1000. The machhie U 
adjustable to various speeds. 

256. HLASTINaS PATEN-T HY- 
DEAULIO PKBBSTONB COMPANY, 
Umited, Earl Street, Hastings.— This 
Stone is not made with cement, but is a real 
stone identical in its constituent parts and 
dorable and working qualities with the best 
quarried stone. It oan be formed in any design 
and of any oolour, and the prioe is much below 
that of ordinary stone. 

257. BIOHABB8, WM., 28 Bomola 
Boail, XTorwood Boad, London, fl.B.— 
Models of Water Meters, of the positive class, 
that is, with pistons and cylinders. 

2fi. JONES, T., 86 Sloans Street, 
London, S.W. — (1) Ventilator to admit 
fresh air by means of an ordinary grating placed 
in outer wall. It oan be regulated to suit 
changes of temperature. (2) ventilator placed 
in cMmney breast, and by its syphon action 
removing from rooms, kitchens, offices, &c., 
burnt gas, tobacco smoke and other impmities ; 
H is very serviceable where kitcheners and 
Diodem stoves are used. 

259. TTTUS, J. T., ^ CHAa HINKS^ 
HAISr, 117 Great BusseU Street, 
Bloomsbury, London, W.C.— (1) Patent 

Sewer and Gas Trap. (2) Tide and Flushing 

Gate. 

260. LONDON WATBK METEB 
SUPPLY CO. (THE), 18 & 14 King 
Street, Cheapside, London, E.C.— (1) 
Tooth's Patent Rotajy Meters. (2) Tooth's 
Railway Tank Meters. (8) Alexander and 
Tooth's Patent Antomatic Feed Regulator. (4) 
Model of the Dausein Domestio Engine for 



cleaning boots, knives, &c., driving sewine| 
machines, pumping water, and other household 
appliances. 

261. KENT, GEOBaB, 199-201 
High Holbom, London, W.O.— Patent 
Uniform Positive Water Meter. 

362. 80n«FH-BASTEBN BAIL- 
WAY CO., AND BUBMABINB 
CONa?INBNTAL BAILWAY CO., 
London Bridge Station, S.B. — The 

Channel Tunnel Models <1) Model of the 
bed of the sea in the Straits of Dover, showine 
the course of the proposed Bnbmarine Tunnel 
and the geological ibmation along its centre 
line. (2) Model of the bed of the sea in the 
Straits of Dover, shewing the submarine chalk 
formation at right angles to the centre line of 
tunnel. (8) Model of Boring Machine con- 
structed by Messrs. Beaumont & Co. for the 
experimental works of the Submarine Conti- 
nental Railway Co. Cartoons: — (1) Map of 
the geological formation in the Straits of Dover, 
showing the comrse of the proposed Submarine 
Tunnel. (2) Longitudinal section of the pro- 
posed Submarine Tunnel, showing the bed of 
the sea and the geological formation along the 
centre line. (8) Cross sections of the geolo- 
gical formation taken at ri^t angles to the 
centre line of tunnel. 

2^. BEAUMONT, £. C, & CO., 48 
Imperial Buildings, Ludgate Cirous, 
Ijondon, B.C.-~HydrauUo Dredger. 

264. BBABY, P., & CO., Limited, 
Fitzroy Works, Buston Boad, London, 
N.W. — (1) Improvements in Roll Caps for 
sheet metal roofing. (2) Iraprovemente in and 
relating to bending corrugated metal. (8) Im- 
provements in the means of securing sheet 
metal roofing. (4) An Improved Sliding Stud 
for fastening zinc and other metal sheets, so as 
to allow for expansion and contraction. (6) 
Improvements relating to glazing and fixing 
glass without putty. 

265. BBBNABD, JULIAN, 187 Long 
Acre, London, W.C. — (1) Improvements in 
baths, (2) Improved Engine or Motor. 

266. LINDSAY, W. H„ & CO., 14 
South Wharf, Faddington, London, W. 
-—(1) Patent Steel Bridge Decking for railway 
or road bridges. (2) Wrought Malleable Sash 
Frames. (3) Reversible Stair Treads. (4) 
Fire-resisting Girder. (5) Fire-pvoof Flooring, 
rolled with mild steel. By its use much weight 
is saved on the foundations, no girders being 
necessary. 

267. OBMEBOD, BDWABD, West 
Drayton, Uxbridge, London, W.— Im- 
proved apparatus for the manufacture of paving 
slabs for side- walks and footpaths. 

2d8. BANISTBB, F. D., Engineer's 
Office, London, Brighton, and South 
Coast Bailway, London Bridge Termi- 
nus, S.E. — (1) Newhaven Harbour and 
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Breakwater. Models and appliances. (2) 
Steam Hopper Barge for sinking bags of con- 
crete of 100 tons. (3) Carey & Latham's Con- 
crete Mixing Machine, as used at Newhaven. 

269. SIS60NS & WHITE, Hedon 
Boad, Hull.— Telescope Steam Pile Driver. 

270. HUNTEB & ENGLISH, 202 
Bow Boad, London, E. — (1) Hunter's 
Patent Floating Crane for naval arsenals, dock- 
yards and general dock purposes. (2) Model 
of Self-propelling 50-ton Floating Crane for 
East and West India Dock Co.'s Tilbury ex- 
tension. The crane is capable of lifting and 
swinging through a complete circle weights up 
to 50 tons. It will also be used for masting 
ships. This system of crane obviates the ne- 
cessity of moving ships from their berths, and 
allows ordinary loading operations to be carried 
on while boilers, crank-shafts, or other heavy 
pieces of machinery are being removed or 
shipped. 

271. PATENT MYCENIAN MAR- 
BLE CO. (THE), e Bunhill Bow, Lon- 
don, E.C. — ^Patent Mycenian Marbles. 

272. CBOFT STONE QUABBY & 
BBICK CO. (THE), Croft, near Leices- 
ter. — (1) Plain Mouldings in Croft Adamant 
(2) Ornamental Mouldings and Medallions in 
Croft Adamant. 

273. WOODHOUSE, ALFBED, 
A.M.InBt.C.E., Bridgewater. — Patent Ven- 
tilating and Sanitary Concrete Building Block. 

274. THOMAS, T., & SONS, Acme 
Hoist Works, Cardiff. — Self-sustaining 
Lifts, Hoists, Elevators, Winches, and Cranes. 

275. TBY, THOMAS, 4 Poland 
Street, Oxford Street, London, W.— Im- 
proved Folding Door for automatic and instan- 
taneous opening. 

276. SIMPSON, W. B., & SONS, 100 
St. Martin's Lane, London, W.C. — 
Decorated Enamelled Iron for the permanent 
decoration of ceilings and walls. 

277. HOMAN, EBNEST, 17 Grace- 
churcli Street, London, E.C.— Improve- 
ments in the construction of fireproof floors, 
landings, and staircases, rendering same sound- 
proof, and reducing cost to that of the ordinary 
inflammable construction. 

278. WEST, FBANK & JAMES P., 
12 Limes Grove, Lewisliam, London, 
S.E.— (1) Building Slabs [rectangular and 
hexagonal] for concrete construction, applied. 
(2) Portable Travelling Scaffold. (3) Im- 
proved Adjustable Crane. (4) Liquid Concrete 
Elevator. The tiiree latter combined in one 
machine. 

279. HEATLEY & HUTCHINS, 24 
Paternoster Square, London, E.C. — 

Giant Improved Hoist and Safety Clutch. 

280. WBIGHT'S BOILEB CO., 
Boiler Works, Alrdrie, Scotland.— Patent 
Endless Flame-impact-hot-water Boiler for heat- 
ing. 



281. HEATH, CAPT. WILLIAM 
176 Camden Boad, London, W.W.-?^ 

Improvements in the method of securing an3[ 
shoring up dangerous structures, constructio|| 
cradles for shipbuilding, and for other parpose% 
scaffolding, &c. 

282. EDWABDS, WILLIAlM, 
Queen's Hotel, Queen's Boad, Battexv' ' 
sea, London, S.W. — Improved Belf-closin^ 
Door. 

283. ACKBOYD, J. GLEN^FIEIiD^ 
Sowerby Bridge. — Improvements in weight* 
ing windows and sashes. 

. 284. FALTING, A., & CO., 134 City 
Boad, London, E.C. — Patent Screw Clipg 
for fixing scaffold, &o. 

285. PEBBY, H. H., 6 Friends Xtoad, 
Croydon. — Bailway Chairs. 

286. WEBB, W., 17 Heath's Road, 
Twickenham. — Webb's Automatic Tidal 
Weir. The object of this invention is to pro- 
vide means whereby the water of tidal rivers is 
not allowed to wholly run away to waste, but to 
impound a sufficient quantity of water at all 
times between the tides, to allow the nayigation 
of the river to go on both up and down at all ■ 
times of the day. The tides or the flood waters \ 
are not obstructed, but can pass the automatic 
weir the same as if it did not exist. 

287. EMPSALL, SAMUEL, Clay 
Pits, Halifax. — Improvements in apparatus 

for preventing accidents in hoists. 

288. MACLEOD, MALCOLM, 66 
Deansgate, Manchester. — (1) Improved 
method of laying asphalte for roadways, foot- ^ 
paths, &c., so as to prevent fracturing, blister- ■ 
ing, and giving better foothold for passengers 
and horses ; also for watertight roofs, tanks, &c. 
(2) Sample of solid granitic concrete. 

289. ADAMS &; BAKEB, 21 Union 
Street, Borough, London, S.E.— Improved 
Door Springs. 

290. CABTEB, JOHN, 66 BeauTort 
Street, Chelsea, Loridon, S.W.— Improve- 
ments in Vertical Sliding Windows, without 
weights or boxes. They take out for cleaning, 
fasten securely against fliieves, whether open or 
shut, and can be opened and shut at any 
height. 

291. BAEEB, A., 14 Warwick Q-ar- 
dens, Kensington, W.— Model of churtjh, 
showing method of carrying the central tower. 

292. GBOOMBBIDGE, CHAHXtSS, 
Clifcotte, Oliver Boad, Leyton, Sssex. 
— Improvements in raising and closing windows, 
sashes, panels, and shutters, more particularly 
applicable to the windows of railway and other 
carriages. 

293. BOWELL, MABTIN, Staple- 
field, near Crawley, Sussex. — ^Backs for 
blinds, spring, adjustable and in various ways. 
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294. WULiDEGOSE, P. HOBERT, 20 
'Cam'bridse Place, Faddington, Iiondon, 
W. — (1) Improved Screwdown and Safety Drop 
fiash Fastening. (2) Improvements ift joints 
fc flexible pipe hose, «oft metal pipes or tubes 
Bud connections. (3) Safety Sash Ventilation 
Bolt. 

I 295. POOIiE, C. J., 88 Hampton 
[Road^ Porest Gate, IEj88ex.~Patent Swing 

J 396. WIIJiETT, SAMXJEIi, 4 Com- 
jmercial 3PIace, Heme Hill, Surrey. — 
' Improved Safety Sash Fastener. 

My. DREGHOBir, GEOHQE, 
Aloeirt Cottage, Glebe Street, Inver- 
. — ^Metallic Bands for Venetian blinds. 



298. GAHDNEB, BOBEBT WHj- 
T.TA'M'j 17 Warwick Crescent, Padding- 
ton, Ijondon, W. — Self-closing Window 
'Fcksteners, in which springs and levers are 
dlspenBed with, the simple operation of closing 
the window being relied on for securing a safe 
and antomaiic fastening of the sashes. 

299. WADE, WHiLTAM, 21 Wood- 
liouse ClifT, Woodhouse Moor, Ijeeds. — 
Patent Self-adjusting and Burglar-proof Win- 
dow Fasteners. 

300. TTAKTiING, E. H., 13 Brown 
Street, Bryanston Square, Iiondon, W. 
— Patent Reliance Window Fasteners. 

301. PATEMT SELP-PASTENTNG 
COAXj PliATE CO., 2 Wynyatt Street, 
XfOndon, £.C. — Self-fastening Coal Plate for 
cellar openings. 

30(2. BSOIiET, WIC. GEOBGE, 6 St. 
Jolm's Street, Essex Boad, London, Hf, — 
Bisliop's Patent Automatic Window Fastener. 

303. KH^GHT, JOHN" M., Vestry 
Halt Bancroft Road, Mile End, London, 
TRL — ^IMsinfecting Apparatus to Sewer Ven- 
tilators. 

304. NEWTON", JOHIf, 97 The 
Chase, Clapham, Iiondon, S.W.— Dust 
Accmn-ulatoT and Condenser. An improved 
method of and means for removing dust, together 
with, any infectious matter from furniture and 
Tooms. 

305. OKOVER, GEORGE, 29 Iie- 
gBxS Road, Highbury Park, late of 
3 Saaelrigge Road, Clapham, London, 
SLW.— Locking Plate for securing nuts upon 
bolts, which is applicable to fish plates and all 
halts where great vibration takes place, either 
on i€»oomotives, marine or stationary engines. 

306. TALBOT, R., & SONS, Magnolia 
JjniB>vf, Strand-on-the-Green, Chiswick, 
.Kiddleaex. — ^Floating Swimming Bath. 

307. HARLOW, BENJAMIN, Mac- 
I olesfield. — (1) Simplex Portable Shelving for 
'^warehouses, stores, shops, &c. (2) Improved 

Blind Boiler. 



308. BXJRLEY, WITiTiTATVT, Tower 
Chambers, London Wall, London, E.C. 

— (1) Improvements for raising, lowering, and 
holding Venetian blmds, and attaching cur- 
tains and tightening curtain tapes to window 
sashes and frames. (2) Patent Cord Holdfasts 
and Simple Ratchet Muslin Blind Fittings. 

309. PUCHAN, HUGH, 60 Oswald 
Street, Glasgow.— M*Taggart's Patent Win- 
dow Roller and Mounting, for blinds. 

310. TOBITT, THOMAS, 24 Be 
Laune Street, Kennington Park, Lon- 
don, S.E. — Improvements in sliding window 
sashes. These sashes are simple in construc- 
tion, have no beading to remove, and open at 
the bottom for cleaning or other purposes. 

311. WARHURST, JOSEPH, 74 
Denmark Road, Kilbum, London, 

N.W. — ^Improved Application to bottom of 
doors and casements, effectually excluding 
draughts, rain or dust. 

312. PATENT WINDOW PIT- 
TINGS CO., Limited (THE), 8a Rum- 
ford Place, LiverpooL — Patent for opening, 
closing and fastening house, railway and car- 
riage windows. Pulleys, sash-cords, and fast- 
eners dispensed with. Sashes dust-tight, and 
will not rattle. 

313. PARTRIDGE, JOHN, 29 City 
Road, London, E.C.— (1) Blind Check 
Action for Venetian blinds. (2) Improvements 
in window blind fittings. (8) Adjustable 
Bracket for roller blinds. (4) Artistic Shade 
Window Blinds, Partitions, Curtains and Ships* 
Sails. 

314. HOWCROPT, FREDERICK, 
14 Tavistock Row, Covent Garden, 
London, W.C. — ^Automatic Sash Holder for 
supporting window sashes without weights or 
pulleys. 

315. BORN, GTJSTAVUS, 22 Cla- 
rence Square, Brighton. — Patent Safety 
Lever Sash Fastener. 

317. HARCOURT, E. W., M.P., 
Nuneham Park, Ozon. — The Nuneham 
Park Induced-current Improved Chmmey 
Cowl, manufactured by L. Besley, Nuneham 
Courtenay, Oxford. 

318. LORRAIN, J. G., 87 Brooke 
Street, Holbom, Iiondon, E.C.— Patent 
System of Ventilation. 

319. HERBERT, FRANCIS, Ravens- 
court Park, London, W. — The Treatment 
of Water-carried and other Sewage by elec- 
tricity. 

320. CLUTTERBUOK, WILLIAM, 
12 Victoria Road, Kalbum, London, 
N.W. — Apparatus for ventilating tunnels 
subways, and similar places; it can also be 
applied to theatres, music halls, smoking rooms, 
or any large building. 
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32Z. WHJjIAMS, H. 37 Gumey 
Boad, IieTtonttone Boad, Stratford^ 
Bsflex.— Improved Window Swh Fastener. 
The fftstening can be fixed to any sash ; either 
sash oan remain open for tentUation any height 
required, and secure and closed in the ordinary 
way, it being self-fastening. 

322. TUBKEB & CO.» Brick, Tile, and 
Bidge Makers, Barrow Haven, near 
Htdl, Iiincolnshire. — (1) Patent Orna- 
mental Ventilating Bidge Tile. (2) Patent 
BoU Ventilating Bidge Tile. 

3 23. A 0A8TEB PATENT BAIL 
JOlSrP CO., Limited (THE), Castle 
Court, ShefELeld. — Improvements in rail joints 
for railways. 

324. BANSOMES ^ BAFIEB, 6 
Westminster Chambers, Westminster, 
London, S."W.; and Waterside Works, 
Ipswich.— Pendulum Titan. 

325. ADIE, PATBICK, Broadway 
Works, Westminster, London, S.W.— 

Cement Testing Machines. 

326. PAIJA, HBWBY, M.Inst.C.E., 
4 Great Queen Street, Westminster, 
London, S.W.— (1) Cement Testing Plant: 
cement testing mocmne, cement ganger, bri- 
quette moulds and appliances, (z) Cement 
Mani]^actnring Plant: cement grinding- mill, 
cement slurry dresser. (8) Specimens of Con- 
crete, hardened by Faija's process. (4) Samples 
of Cement and of Raw Materials, from which 
it may be produced. (6) Illustration of the 
Process of Manufsbcture. 

327. SCOTT-MONCBIEPP, W. D., 
4aupper Baker Street, London, N.W.— 
Improved Apparatus for submarine exploration. 

32S. ABXHAM BBOa & WILSON, 

Limited, Yorkshire Steel and Engineer- 
ing Works, and Crucible Steel Foundry, 
Sheffield.— (1) Patent Crucible Steel Auto- 
matic Points and Crossings for tramways. (2) 
Patent Heel Plates for tramway points. (3) 
Patent Automatic Coupling for tramway engine 
and cars. (4) Patent Tramcar Wheels, Corf 
Wheels, &c. (5) Large Show Case, containing 
samples of cast steel, &c. ; alto patent wheels, 
&c. (6) General Display of Miscellaneous Cast- 
ings and Tramway Exhibits. 

^ DOTTLTON & CO., Lambeth.— 

Building Construction. 

330. BALFOTJB & CO., Lane End 
Works, Longton, and Tamworth.— (1) 

Terra-cotta Ware and Decotations, Flower Pots, 
and Tiles for public buildings and private 
hotises. (2) Hollow or Vacuum Bricks, Ibr 
lightaeflt of construction, durability, warmth, 
and proof against damp. (3) Biectrical Battery 
Troughs and CeU». (4) Coal Gas^ with residuals 
extracted. (6) Working Machinery for horti' 
cultural and other ware. ^ 



331- CIiAEK & TANDPIEU),. 
Weistminster Chambers, London, 8.] 
— (1) Hydraulic Lifts. ^2) Differential A( 
mnlator. (3) Compensatmg Hydraulic Ei 
and Presses. (4) Railway Train Lift. 
Contractor's Lift for trucks, wagons, carts, 
(6) Pumps. (7) Floating Docks. (8)Hyd] 
lie Grid Dock. (9) Patent Slip. (10) 
provements in centring, blocking, and b»PI*^ 
ing Teesels. (11) Gripping Camels for wi 
raising. (12) Method of constructing harbol 
piers, and breakwaters. 

^ MABCH, W., ft CO., as St HI 
Axe, Iiondon, SLC-^Patent Road 8vel 
and Elevator, for sweeping 1200 sq. feet of 
per minute and filling any vehicle oebindv 
it is drawn ; or for loading a two and a-half 
wagon in four minutes. 

333. PATBISTT iniT AHD B( 
OOTPAinr, Limited (THE), Loi 
Works, near Birminghiun.— (1) Raj 

Fastenings. (2) Telegraphic Ironwork. 
Bolts and Nuts, Wood Screws, Rivets, Waa 
&c. 

334. SCANTLBBUBY, W., 15 
Bnage Boad, Iiower Clapton, Iioni 
B. — method of connecting broad and 
gauge railways. 

335. DANDY. VmJSUJi. : 
Bridge Street, Driffield, Yorkshixe.^ 

Patent fiygeian Window Blinds. i 

3»6. OABBETT, BDWABB lAC 
3 ICyddelton Square, Xjondon, 

Improved mode of fire building. 

337. STEEL, W. H., Ilea Clapli 
Park Boad, London, 8.W.— Elevatoit 
Dinner Lifts. 

338. GIBB, JAMBS, & CO., OB- 
Fenohurch Street^ London, X.C.H 

Twigg & Gibb's Patent Water Meter. 1 
Bauer's Patent Bpanners. (3) Baoer^sFil 
Pipe Vices. (4) Improved Dudgeon % 
Expander. (5) Wicksteed's Patent 
Bcader. 

339. HANNAH, SAMUEL, j 
Lower Bennington Lane, Iiando]i«tl 

— Engineering Construction and ArchiteM 

340. WELMAN, JAMES, tf 
Street, Poole, Dorsetshire.— <1) Imrt 
Dredging Apparatus, oonaistiDg of centrii 
pump, with special features to £t it for ^ 
ing sand, gravel, &e., and a nozzle to breal 
hard ground. (2) Compound Rotary 8' 
Engine, suited tor driving centrifugal p' 
and launches. 

34Z. FBEBE, NESTOR, 21 St. H 
Axe, London, BC^Improvements ii 
joints of metal for pipes co&ducting waten 
and steam. 

342. PONTON, ABOBtlBA 
CAMPBELL, Viewfleld, Parkflt 
Dorsetshire. — Improvements in the pro 
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nianiifactiiriiig ariifioial Btones and con- 
ites to gr«itly reduce the quantity of silicate 
be bindiag the sand and other aggregates. 

I43.TAYLOB & NEATE, Medway 
OTkB, Bochestor.— (1) Patent Sifter, for 
iDg coDent, Ume, ooprolite^ and other powders. 
uofik Nuts for fiah plates and key fastener 
dtairs. 

JOHN, Scotland 
so, Nelson, Iiancashim — Models 
inng improvements in the permanent way 
lilways or tramways. 

(5. Q IT ABM BY, J., 149 High 
wt, Oxford Bead, Manohester.— Im- 
led Railway Chairs and Sleepers, with 
Ige- locking attachment and wedges for 
nme. 

^ BBIDOEWATER, HENRT, 
rtford, Herts. — ^Railway Chair with Inter- 
mg Key Jaw* 

M7. SMITH, S. W., IHnley House* 
MP Coventry.— <1) Twin Railway Chair 
a Safety Screw Bolts and Keys for securing 
a8s in their chairs. (2) Self-oiling 
Ootks, (8) Self-locking Sash Fasteners, 
Motes to prevent shaking. 

8. BOSHER, CHARIiEB HENB7, 
'olham Park Gardens, Fulliani,Ijon- 
&W.— Patent Simplex Railway Chair. 

PICKBRmG, JONATHAlSr, 
Works, Stockton-on-Tees (1) 

and Hoists. (2) Pulley Blocks. (8) 
Hoists. (4) Hoisting Machinery. (6) 
ical Movements. 

^LEABBEATEB, 8AMUEI^ 
"ne Maker, Morley, near Iioeda — 
I Railway Chair, single and joint, dis- 
'I with wooden keys and fish plates, nuts 

. THOMSON & BROWNINO, 
ia Street, Westminster, Iion- 
I^W.— Denham & Olphert's Patent Cast 
■ J Sleepers for railways. 

lAwsworth iron CO. 

Qkeston, near Nottingham.^ 
|ft Patent Railway Chair. 

I CBOASDEI.il, SAMUEI. T., 
View, Bri^ham, Carlisle.— Im- 
|Batchet Locking Nut for railway ioiuts, 
nut is self-oontained, requiring no 
pins, or check-nuts ; does not damage 
d, and is screwed home on its proper 
Ikaring. 

tJCEEXiINQ, FRANCIS, & R. 
nr, Birkland Street, Bulwell, Not- 
-^Permanent Railway Chairs. 

^wnmr, bbwarb, ^ co.. 

Shipyard, West Hartlepool! 
)V6d Tramway Crossing. 

[HAMIIiTON - SMTTHE, 
Athlone, Ireland.— Improved 



method of fastening flat-bottomed railway lails 
to their sleepers. The rails may be secured by 
this method to their joint and middle sleepers 
only, and be merely spiked to the intermediate 
sleepers, providing these are grooved to the 
required inwards cant. 

357. WATSON, JOHN, L C. John- 
son & Co.'a Cement Works, Greenhithe- 
on-Thames & Gateshead-on-Tyne.— (1) 

Chamber Kiln for drying and burning cement 
[Johnson's Patent], fitted with patent flues for 
hastening the burning, and cooling the Idln 
and chamber [Watson & Spoor's Patent]. 
(2) Appliances for preparing slurry in 
making cement, including wash-mill appa- 
ratus, Jflint extractor [Watson's Patent], 
roller, grinding and mixing machine [John- 
son's Patent]. 

358. TTRQTTHART, ROBERT Ij., 81 
Lander Road, Edinburgh — Improvements 
in connection with the construction of tram- 
ways or railways. 

350. PRICE -WIIiLIAMS, 
RICHARD, 38 Parliament Street, Lon- 
don, S.W. — Improvements in the permanent 
way of railways. 

36a SAT7NDERS, HENRY JAMES, 
Rock Pawr, Tondu, near Bridgend, 
Glamoi^an. — ^Improvements in securing bolts 
in the joints of railway and tramway rails, and 
a clip lock for securing the keys in the rail 
chairs of the permanent way. 

361. BROWN, J. D., & CO., 49 Fen- 
church Street, London, E.O.— Improve- 
ments in portable railway roads. 

363. CORTEEN, WILLIAM, 41 
North Church Street, Sheffield.— (1) 

Improvements in chairs 01 rail fasteners. (2) 
Improvements in fish plates for rails. 

363. HINDSON, WILLIAM, 3 Clare- 
mont Park, Gateshead-on-Tyne.— Hind- 
son's Self-locking Railwav Chairs and Sleepers, 
dispensing with the use of fish plates and bolts, 
wood keys, and nails or spikes. 

364. PATENT CABLE TRAM- 
WAYS CORPORATION, Limited, 2 
Victoria Mansions, Westminster, Lon- 
don, S.W. — Cable Tramways. 

^ 15. HOLTHAM, EDMUND G., 5 
estminster Chambers, London, S.W. 

— Metal longitudinal sleepers and fastenings 
for the permanent way of railways. Adapted 
to rails of any section, but. specially designed 
for use with the bull-headed rail upon main 
lines carrying heavy traffic. 

366. ADLARD, A. E., 38 Guildfoxd 
Road, London, S. W.^Beversible and Self- 
adjusting Tramway Rail and Self-adjusting 
Railway Bail. 

367. COLEY-BBOMFIEIiD, J.» 48 
Selbome Road, Hove, Brighton ; and 
6 Westminster Chambers, London, 
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S.'W. — ^Improvements in the construction of 
pavements and roadways where it is required 
to accommodate telegraph, telephone, and other 
wires, gas pipes, and the like [Banner's 
Patent]. 

368. DIXON, A. A., 24 Queen Vic- 
toria Street, Iiondon, E.C.--(1) Flexible 
Fish Plate for permanent way. (2) Injectors. 
(3) Safety Valves. 

369. BrDO-WICK & CO., 5 Godliman 
Street, St. Paul's, Iiondon, E.C.— Patent 
Orderly Bin Manufacturers. 

370. POWELL, WM. BOOTH, 8 
Tintem Street, Pemdale Road, Brixton, 
London, S.W. — ^Patent Improved Combined 
Mud Receiver and Hydraulic Lift. 

371. MYERS, WM. H., 202 White- 
chapel Road, London, E. — ^Underground 
Plan for passing crowded thoroughfares, also 
Plan for regulating traflSc of roads on surface, 
for the protection of passengers crossing, where 
imderground plan is not available. 

372. TAYLER, R. W., 17 Angel 
Hill, Bury St. Edmunds, Suffolk.— Eoad 
Sweeping and Cleansing Machine or Automatic 
Scavenger, for collecting dust, mud, and snow 
from roads, streets, and gutters, and delivering 
the same into any receptacle to which it may 
be attached. 

373. CONRADI, HENRY, 18 Golden 
Square, London, W. — Improved Combined 
Safeguard and Rail Cleaner for tramways. 
The apparatus is applicable to engines and 
cars alike. The safeguard removes any person 
fallen on the ground without any injury, and 
prevents in all cases neither the person nor any 
part of the body, as legs, or arms, or hands, to 
come into contact with the wheel and being 
crushed or otherwise injured, even in cases of 
children of any age. The apparatus is lowered 
and lifted either directly or automatically — the 
rail cleaner fixed to engine or car keeps the 
groove clean, can be set to work or bo lifted out 
of the groove according to the requirements of 
the service, and thus reduces the tractive power 
required of horses to J of its normal conditions. 

374. DUNS COMBE, CLEMENT, 
M.A., M.Inst.C.E., City Engineer, Liver- 
pool, W. — Ly ver Patent Tramways. 

375. BURHAM BRICK, LIME & 
CEMENT CO., Limited (THE), 7 
Nicholas Lane, Lombard Street, Lon- 
don, E.C. — Porter's Patent Automatic Cement 
Testing Machines, designed with the view of 
not only being automatic but also that the 
strain to which the briquettes have to be 
submitted may be gradually increased witiiout 
jerking or irregularity. 

376. PARRY, WM., 12 Lower Street, 
Caellipa, Bangor. — Improvement? in bricks 
for preventing -^et from penetrating into the 
wall. 



377. ROBSON, JAMES, 20 Lon| 
Street, Pitzroy Square, London, W.- 

Drip Tiles for weathering parapet walls an 
cornices. 

378. SHELLEY & COMPANY, 4 
William Edward Street, Birmingham. 

Improved system of securing glass to roofs 
stations, baths, billiard rooms, winter garden 
&c. 

379. SLATE Dil^BRIS TJTILTZA 
TION COMPANY (THE), 5 Westmm 
Bter Chambers,Victoria Street, Londoi 
S. W.— The treatment of slate de'hris for ti 
manufacture of various commercial producii 
viz. : — Potash alum, Argilline for sewage p« 
cipitation, detergent for wool and silk scouiia 
and general purposes. Fuller's earth,. FreD« 
chalk, base for pigment manufacture, Cambriiij 
cement. ■ 

380. COTTAM & COMPAQ, I 
winsley Street, Oxford Street, LondoiB 
W. — (1) A Model of a Loose Box and Tm 
Stalls, showing an improved system of fittiqfl 
up stables, with Cottam's improved sanitan| 
surface, gutter and tiaps, &c. (2) A Specime™ 
of Cottam & Co.*s Iron Spiral Staircase, wrought 
iron sash and panels made on an improA'ed 
method of construction. 

381. WELCH, E. J. COWLING, 
Palace Chambers, St. Stephens, West- 
minster, London, S.W.— Apparatus for 
regulating and controlling the flow of water, &c 

382. PUTNEY, ALFRED, Bridge 
Place, Harrow Road, Paddington, 
London, W.— (4) Patent rPavodilos SoM 
Wood Flooring. (2) Ornamental Floor Borders, 
Dados, Wall and Ceiling Panels. 

383. EDWARDS, GEORGE H, 54 
Gresham Street, Iiondon, E.C.— Iron and 
Concrete Pipes, Cylinders, &c. 

384. HALL, JOSEPH, WhamcUflfe i 
Chambers, Bank Street, Sheffield.- 
Automatic White Washer, being an improved 
and labour-saving apparatus for cleansing and 
colour-washing ceilings. 

385. WHIT COMBE, ARTHUB, 
A.R.LB.A., 8 Titchfield Terrace, North 
Gate, Regent's Park, London, N,W.- 

Drawings of improved systems of drainase 
showing inventions for 'the utilising of waste 
waters and for effectual automatic flushing. 

386. DILLON, JAMES, HIL Inst C.E., 
36 Dawson Street, Dublin.— Patent Hy- 
drographic Surveying and Sounding Apparatus. 
For the use of engineers, hydrograpliers and 
geologists [with or without the aid of elec- 
tricity] when preparing plans, sections, charts, 
and soundings of ground under water ; also for 
the use of naval navigating and military oifictrt 
when navigating or determining depths of 
soundings for ships, steamers, hoats, &:c.. as- 
cending or doscendincr rivors or fipproacJ'ing 
sea shores under an enemy's fire, &c. 
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357. BAYLY, J. PITT, C.B., M.S.A., 
18 Fulliam Place, Paddington, Iiondon, 

i W. — ^Improved Hoisting Apparatus, applicable 
j to low level bridge, and fully illustrated in the 
i design for the Tower Bridge. 

388. PIDIiEB, T. CLAXTON, 13a 
Great George Street, Westmineiter, 
London, S.W. — (1) Drawing of proposed 
bridge over the St. Lawrence at Quebec ; 

I central span 1440 ft. (2) Improved Construc- 
I ticm of suspension bridges and arched ribs of 
; iron and steel, illustrated by design for a rigid 
, SQspension* bridge over the Thames at the 
Tower, with spiral approach on the south side. 

389. I>£ ItANCE, CHAKT.es E., 
(3eologioal Survey Office, Museum, 
Jermyn Street, London, S.W. — Swallow 
Well Draining and Spring Charging. 

390. PAGE, a. GhOBDOIir, 26 Ends- 
leigh . Gardens, London, N.W.; & 
TTCTNia, K., 50 Shaftesbury Road, 
Xiondon, N.— Safety Swimming Baths, in 
connection with promenade piers and landing 
stages, adjustable to any state of the- tide. The 
apparatiu, or safety cage, can be at once raised 
from the water when recjuired. 

391. THWAITE, B. H., C.E., & B. D. 
HEALEY, C.E., 37 Victoria Street, 
LiverpooL — Thwaite & Healey's System of 
removing sandbanks and other submarine 
obstacles to traflSc, or flow of water, sewage, 
&c. : showing the application of. the system for 
the removal of the Pluckington Bank, under 
the St. George's landing stage on the Kiver 
Mersey; and also to the Manchester Ship 
Gflmal for keeping the bed of the canal clear 
from silt accumulation. 

392. BEIjL, E. ING-BESS, Horse 
Guards, Whitehall, London, S.W.— 
Model of one Pavilion of a Projected Military 
Hospital, designed for a particular site In a 

1 hot climate, by Major-General Sir Andrew 
j Qarke, B.E., A.I.O.E., and E. Ingress Bell, 
! Architect. [The model to be accompanied by 
\ one or more illustrative drawings.] 

393. CHIFFi&BFIELD, B., 26a Sek- 
! fdrde Street, Clerkenwell Green, Lon- 

' don, SLC, Model Maker. — Models of 
different inventions. (5ee Building erected hy 
British Patent Glazing Company, OutsidCy South 
Ptfymenade.') 

354. AITOEBSON, G., & CO., Ar- 
broath Foundry, Arbroath. — Steam Der-'' 
rick Crane, with steel ropes instead of chains. 
(See Outside, South Fromenade.) 

3P5. BATHO, W. F., 9 Victoria 
Clianibers, Westminster, London, S.W. 
— (1) Bruce & Batho's System of Excavatin-g 
and Dredging. (2) The Batho System of 
Open H^rth Steel Melting Furnace. {See 
Outside, South Promenade.} 

396. OEVEEE & CO., Amsterdam, 
Netlierlands (Agents, KttNSTEB & BI- 



CABD, 11 Qneen Victoria Street, Lon- 
don, E.C.).— Geveke*8 Patent Tramway Sys- 
tem. {See Outside, South Promenade.) 

397. GBAFTOM" & CO., 113 Cannon 
Street, London, E.C. — Portable Steam 
Crane, Tilbury pattern, of two tons capacity, 
fitted with Patent Slewing Gear and Frictional 
Roller Path. (See OutMe, South Promenade.) 

398. LEGBAND, A., 18 rue Terre du 
Fiince, Mons, Belgium. — Metallic Sleepers 
for railroads and tramways. (See Outside^ 
South Promenade.) 

399. STOTHEBT & FITT, Limited, 
Bath.— Wild's Patent Single-chain Dredger 
worked by Stothert and Pitt's Improved Hori- 
zontal Steam Crane. (See Outside, South 
Promenade.) 

400. WILKES & CO., 17 Devonshire 
Square, Bishopsgate Street, London, 
E.C. — Norton's Patent Tramway Road Cleaner 
and Sander. (See Outside^ South Promenade.) 

401. WABITBB, JOHN, & SONS, 
Crescent Foundry, Cripplegate, Lon- 
don, E.C.— (1) Harrison's Patent Fog Bell 
Buoy Apparatus. (2) GosHn and Stoker's 
Patent Bell Buoys and Beacons. (See Outside, 
South Promenade.) 

ANDEBSON, B. F., C.E., 84 Com- 
mercial Street, Dundee. (See Group X.) 

AFFLEBYBBOS., 89 Cannon Street, 
London, E.C. (See Group XL) 

ATTWOOD & CO., Canal Head 
Foundry and Engineering Works, 
Ulverstone, Lancashire. (See Group XL) 

BABNES, F., 5 Wiverton Boad, Syd- 
enham, Surrey. (See Group V.) 

BATEMAN, A. H., East Greenwich, 
Iiondon, S.E. (See Group X.) 

BECK & CO., Limited, 130 Great 
Suffolk Street, Southwark, London, 
S.E. (See Group IV,) 

BEBNAYS, JOSEFH, 96 Newgate 
Gate, London, E.C. (See Group XI.) 

BEZEB, HENBY, 12 Teddington 
Fark Boad, Teddington. (See Group XIL) 

BICKFOBD, SMITH, & CO., Tuck- 
ing Mill, Cornwall; and 85 Grace- 
church Street, London, E.C. (See Group 
IL) 

BLACK, HAWTHOBNE, & CO., 
Gateshead-on-Tyne. (See Group V.) 

BOLTON & FABTNEBS, Limited, 
Malago Vale Works, Bristol; and 4 
The Sanctuary, London, S.W. (See 
Group XIV,) 

BBAILSFOBD, T. B., Thames Con- 
servancy OfiB.ce, 41 Trinity Square, 
Tower Hill, London, E.C. (See Group 
XIIL) 
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BBOADKBNT, BOBKET, & SON. 
FhOBnix Iron Works, Stalybridge, 
Cheshire. (See Group X) 

BBOCKEIiBANK, HENBY, 4 Old 
Jewry, Iiondon, B.O. (See €hroup V.) 

BBITISH & FOBJBIGN SAFETY 
FUSS CO. (THE), Bedruth, Cornwall; 
and 824 Adelaide Flaoe, Iiondon Bridge, 
London, E.C. (-See Group 11.) 

BITCKXiE Y, M., & CO., Patent Piston 
Works, Millsands, Sheffield. (See Group 

m 

BULLS GAS LIGHT & COKE CO., 
1 Hakins Hay, Liverpool. (See Group 
11.) 

BUBBOW, W. A; J., 15 Seething Lane, 
London, E.C. (See Group XVII.) 

BUBT, BOUTLTON, HAYWOOD, 
64 Cannon Street, London, £.C. (See 
Group XIV,) 

CALENBSB'S BITUMEN TELS- 
GBAPH ANI> WATEBPBOOF CO., 
Limited, 101 Leadenhall Street, Lon- 
don, E.C. (See Group XIIL) 

CANDY & CO., Limited, 11 Queen 
Victoria Street, London, EC. (See Group 
XXIIL) 

COALBBOOKDALE CO., limited. 
CoalbrookdaJe Ironworks, Shropshire. 

(See Group IF.) 

COLES, HENBY J., 89 Sumner 
Street, Southwark, London, E.C. (See 
Group XI.) 

COLCLOUGH, J. E. H., 22 At 28 
Duke Street, Dublin. (See Group VL) 

CBOSSLEY, C. W., 14 St. 'Mary 
Axe, London, E.C. (See Group II.) 

DALE, H. & E. J., 26 Ludgate Hill, 
London, E.C. (See Group XIIL) 

DOUGLAS, C. D., &; CO., 15 Queen- 
hithe. Upper Thames Street^ London, 
E.C. (See Group XXIV,) 

DUBHAM, CHUBCHILL, & CO., 
23 Leadenhall Street, London, E.C. 
(See Group IV.) 

ELLIS, W., Great Week, Chagford, 
Devon. (See Group I.) 

■^EAIBLIE ENGINE & BOLLING 
STOCK CO. (THE), Palace Chambers, 
Westminster, London, S.W. (See Group 
IV.) 

F ABMEB, JAMES, & SONS, Adelphi 
Street Iron Works, Salford, Manchester. 
(See Group IX.) 

FAULL, E. M. B., 80 Manley Terrace, 
Kennington Park, London, B.E. (See 
Group IV.) 

FIELDING & PL ATT, Atlas Iron 
Works, Gloucester. (See Group XI,) 



FLSUSS, BBEATHING DKESSS { 
SAFETY LAMP CO., Limiti 
(THE), 27 Martin's Lane, Caxmo 
Street, London, E.C. (/See Qrmp II) 

FOLEY, ABTHUB, Fisherton Steul 
Cabinet Works, Salisbury. (See Qm 
XXII.) 

GABDNEB, A., & SON» 86 Jamaio 
Street, Glasgow. (See Group VII.) 

GABBETT, B., & SONS, Lelsto] 
Works, Leiston, Snffolk. (SeeOrwpl^ 

GUBNEB, H. T., 24 Thavies' Iiu 
Holbom Circus* London, E.C. (i^ 

Group XXIV.) 

H ANTON, SCOTT, & CO., Stoekpoil 

(See Group IV.) 

HABDY PATENT PICK 00., L 
mited, Sheffield* (See Group II.) 

HATHOBN as CO., 22 Oharin 
Cross, London, 8.W. (See Group 11) 

HEBMAN, W. D., Cropper's Hi] 
St. Helen's, Lancashire. (See Grot 
XXIIL) 

HOLTZAPFFEL it CO., 64 ChwiD 
Cross, London, S. W. (See Group X.) 

HYDB AULIC ENGINEEBIHO 00| 
Limited (THE), Palace Chwnbew, 
Westminster, London, S.W. (Set Gm^j 
XL) J 

ILLUMINATING GLASS CSHH 
ING CO., Limited (THE), 68 & fi| 
Chancery Lane, London, W.C. (St 
Group XXIIL) 

JACKSON, J., 8 Frederiek Baei 
Gray's Inn Boad, London, W.O. (A 

Group TV.) 1 

JUPP, F. A, 28 Mitre Street, Blwk 
fHars Boad, London, S.E. (SeeGro^ 
XXIV.) 

KAYE, JOSEPH, & SONS, PataS 
Lock Works, South AccommodatiO 
Boad, Leeds; and 88 High Holboii 
London, W.C. (See Group XXIV.) J 

KENNEDY, WM., 70 Bobertiai^ 
Street, Glasgow. (See Outside, /SotrfH^j 
menade.) *, 

KEKB, STUABT, & CO., 20 BucMiW 
bury, London, E.C. (See Ouffide, Som 
Promenade.) i 

KINETIC ENGINEEBING OC^ 
(THE), 86, 37 Brooke Street, Hollx»* 
London, E.C. (See Group XIIL) j 

KIBKALDY, JOHN, 40 West IndJ 
Dock Boad« London, E. (See Group If\ 

KNO WLES, H, Albion Works, Wood! 
ville. Burton -on -Trent. (See Grot4 
XXIIL) 

LANE, HOWABD, & CO., 115 Ss Hi 
Palmerston Buildings, Old Broad StM^i 
XiOndon«E.C. (See Group IV.} 
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LEADBETTER & CO., Plashet 
Works, Upton Park, liondpn, E, {See 
Group IV.) 

LEIGHS, A. L. S., Wovelty Works, 
Doptibid, IiQiidcm, BM (See Group XL, 
QweR'« Gale Annexe.) 

UBBMAN, TUOMAS, 19 Blenheim 

Street, Newcastle-on-Tyne. (isce Gruiq) 

rr.) 

MALHT, LIEUT.-COIi. H., C.B., 21 

Doekspur Street, London, S.W. (See 
Broup XXV.) 

MALET, LIEUT-COIi. HAROLD, 
I8th Huesare, Royal Barraoks, Dublin. 

WCrfoupXXV.) 

MERRYWEATHER & SONS, 
Gieenwich Road, S.E.; and 68 Long 
iAfire, London* W.O. {See Group XL, 
|Qiieeii'« Gate Annexe.) 

\ KOXON, JAljpSS J., 24 Grand Ave- 
^tte, Leidenhall Market, London, E.C. 

iSwGroitpXUL) 

OTOPIELD, A., 8 Russell Street, 
leei; ataffbrdBliire. (See Group XXIV.) 

^PiBX!RIDGE, JOHN, 29 City Road, 
I«»Ion, B.C. (See Gioup XVL) 

jAl^rT TlXTTAUSf STEAM IN- 
CO., Limited, 4 St. Ann's 
, Kanclibester. (See Group IV.) 

LIQUID PIRE-PROOP 
PAINT CO. (THE), 82 
opgate Within, B*C. ; and Gunter 
?e Works, Ch^sea, London, S.W. 
f^mp XIV.) 

OLEY, HENRY, ^ SON, Albion 
' Y, Liverpool. (See Group VIL) 

^MBTEIl ENGINEERING 
ited (THIS), Nine Elms Xrw 
London, 6.W.; and 61 dz; 08 
I Victoria Street, E.C. (See Graup 

, WILLIAM, 10 South 
FijBUBbury, London, E.C. (S^ 
fXni) 

P, A. R., & CO., 62 Hatton 
^London, E.C. (See Group XII L) 

ERNEST, & CO., Close 
* Iffewcastle-on-Tyne. (See Group 



_ , - &;.CO., 11 Holbom Circus, 
^oOOiIlC. (See Group IV.) 

JanaSR & BOABD, Horticultural 
**M»tokes Croft, Bristol. (See Out- 
SooiUh Promenade.) 



SMITH, A., & STEVENS, Janus 
Works, Queen's Road, Battersea, Lon- 
don, S.W. (See Group XL) 

SMITH, HUGH, & CO., Possil Works, 
Gla£igpw. (See Group XL) 

SMITH, a, 1^ SONS, Welsh Back, 
BriBtol. (See Group LV.) 

STANDARD MANUFACTURING 
CO., Strand Arcade ; and St. Alkmund's 
Churchyard, Derby. (See Group XXIV.) 

STARSrS^, J. S., & SONS, 13 Broad 
Street, Ratcliff, London, E. (See Group 
VIL) 

SUGG, WILLIAM, & CO., Vincent 
Works, Westminster, London, S.W. 

I (See Group XV.) 

I TAYLOR, W. W., Studley Park, near 
Ripon. (See Group XIL) 

TICE, WILLIAM THORNILEE, 
Sutton, Surrey. (See Group XV.) 

TIMMS, J. AUGUSTUS, 2 Great 
George Street, Westminster, London, 
S.W. (See Outside, South Promenade.) 

TOMKINS, COURAGE, & CRACK- 
NATiL, 61 Mark Lane, London, E.C. 

(See Group XVII.) 

TRIER BROS., 19 Great George 
Street, Westminster, London, S.W. 
(See Group IV.) 

WALTON, WILLIAM, & G. T. 
IRVING, Murton House, Bishopswear* 
mouth, Sunderland. (See Group IV.) 

WATSON, LAIDLAW, & CO., 98 
Uundos Street, Kingston, Glasgow. 
(See Group IX.) 

WAYGOOD, R., & CO., Falmouth 
Road, Great Dover Street, London, 
S.E. (See Group XL) 

WEBB, FRANCIS W., Locomotive 
Department, London & North Western 
Railway, Crewe. (See Group V.) 

WELCH, WM., 13 King's Terrace, 
Southsea, Hants. (See Group VIL) ' 

WELDON, LIEUT.-COL. P., Erli- 
mount. Early, Reading. (See Group XXV.) 

T^^LKINS, THOMAS, 19 Lyndhurst 
Road, Peckham, London, S.E. (See 
Group IV.) 

WORSSAM, S., &; CO., Oakley Works, 
King's Road, Chelsea, London, S.W* 

(See Group X.) 

WORTHINGTON PUMPING EN- 
; GINE CO., 114 Queen Victoria Street, 
I London, E.C. (See Group XL) 
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STAND No. 185. 

GOODFELLOW & MAHHEWS 

HYDE, NEAR MANCHESTER. 



CORLISS ENGINES of the HIGHEST Class. 
HYDRAULIC Cranes, Hoists, Presses, &c. 
MILL GEARING in all its Branches. 
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COMPOUND "TRIPLEX " ENGINE. 

DRIVING DYNAMOS for lighting Grouna 
Conservatories, and Corridors of 

THIS EXHIBITION 
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PRIME MOVERS, AND MEANS OP DISTRIBUTING THEIR t 

POWER. 

I By William Anderson, M.Inst.C.E. 

The advances made during the last quarter of a century in heat engines has been almost 
entirely in the direction of improvements in details and in the recognition of the true principles 
i upon which the conversion of heat into work is based. It is surprising how slowly the funda- 
mental laws of Camot, first enunciated in 1824, have been recognised even by those who have 
made heat engines a special study; and how frequently improvements have been introduced 
without a knowledge of the principles to which they are really due. 

An illustration of this statement may be found in the rapid development of the compound 
engine during the last fifteen years. An immense economy of fuel has been achieved; yet, 
when the question is discussed and comparisons are instituted between the efficiency of single- 
cylinder and compound engines, the pressure of steam employed is either not considered at all or 
ia but casaaUy noticed, although, setting aside mechanical convenience and perfection of design 
and workmanship, the saving effected has been due solely to the increased initial temperature 
which necessarily accompanies increased steam pressure; for Camot*s doctrine, which is now 
established on an unassailable basis, lays it down that the efficiency of a heat engine is solely a 
ftmeUon of the ratio which the range of temperature through which the engine works bears to 
the absolute initial temperature of the agent employed. To discuss the . merits of two engines 
without reference to the temperatures between which they^ are respectively working, is as 
irrational as it would be to compare the efficiency of two water-wheels with reference to the 
weight of water used per horse-power only, without respect to the fall in each case. The method 
of working under a great range of expansion by the compound system is merely a convenient 
means of utilising a great fall of temperature, — there is no theoretical advantage inherent in it. 
In some of the latest treble-expansion marine engines working at 150 lbs. pressure, the fuel 
consumption has been reduced to 1 * 3 lbs. per indicated horse-power per hour, and nearly the same 
efficiency has been attained by gas engines. The extension of the compound system to locomotives * 
and agricultural engines is of quite recent date, and as it has always been accompanied by an 
increase of steam pressure, the results have been satisfactory, not only in mechanical convenience, 
hat in economy of fuel. In minor details much attention has been paid to the improvement 
of the governor and in arrangements for making it act directly on the grade of expansion ; and 
T&lve motions, dependent on the movements of the connecting-rod, are increasing in favour on 
account of the saving of space which the suppression of the eccentrics secures. 

Electric lighting and torpedo propulsion have stimulated the development of high-speed 
! engines, and have turned attention once more to those of the rotatory class, among ^hich the 
I spherical engine, of quite recent invention, promises to become a practical success, and to remove 
^ discredit which innumerable failures have impressed upon the whole order. 

In steam boilers no real advance has been made, because advance was impossible, for the 
a;p]^ication of Carnot*B doctrine shows that the limits of efficiency have long since been reached. 
Endless changes of form continue, indeed, to be introduced, but when the cardinal principles are 
attended to, one boiler is as good as another so £eur as its efficiency as a steam generator is 
concerned. 

The main qualifications for excellence are : — a furnace sufficiently large to enable the 
chemical process of combustion to take place before the gases are allowed to cool below the 
temperature necessary for it, and, in view of promoting this condition, it has recently been proposed 
to ieep the flame from touching the boiler plates altogether by means of brick rings placed 
at intervals in the flues; secondly, sufficient surface to absorb the heat from the products of 
combustion ; thirdly, feed-water heating arrangements, worked at the lowest temperature, in the 
flues beyond the boiler; and lastly, artificial draught, so as to permit the temperature of the 
cjiimne^ to be reduced to a minimum. Forced blast has, lately, come very much into use in 
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torpedo craft and war vessels, but it has so far been employed only for the purpose of getting • 
a large quantity of steam out of the boilers for exceptional service. The same system applied 
for the purpose of reducing the quantity of air entering the furnace, and for lowering the - 
temperature of the chimney, will prove to be economical as well as convenient. The high ^ 
pressures which are being gradually adopted in every class of boiler, and the large dimensions to ? 
which marine boilers have attained, have rendered it necessary to use material of the highest > 
tenacity and ductility. Mild steel capable of resisting an ultimate strain of 30 tons per square 
inch, with an extension of 25 per cent, in 10 inches, is therefore rapidly superseding the use of 
iron in all parts exposed to tension, while the homogeneous nature of the material, due to the 1 
process of its manufacture, renders it peculiarly suitable for furnace work where plates are 
exposed to great and imequal heat. 

In fuels, petroleum may be looked upon as a recent acquisition, since it is only lately that 
it has .come into practical use, in some parts of the world, for locomotive, marine, and land boilers, 
tts full copabiiities have not yet been developed, for the duty obtained is not commensurate with 
its high calorific properties. The direct use of petroleum in a species of gas engine has been 
attempted, but has not yet attained practical success; but the period represented by the 
Exhibition may claim the acquisition of the gas engine which is deservedly rising in favour for 
its economy in first cost, moderate space occupied, safety, and, it may be added, economy. 

Tiie conversion of heat into work by means of hot-air engines has made but little progress, 
and is confineil entirely to machines of insignificant power, but a new departure has been taken 
in the attempt to utilise the latent heat of exhausted s.team through the agency of the afi^ty of 
oaUslac soda for water. This promises to have some importance with respect to tramway and 
other short-journey engines. 

In prime movers, adapted to utilise the natural forces of wind and water, but little has been 
done. Many varieties of windmills for small powers have been introduced chiefly for pumping; 
and in water motors the principal «ohange to be noted is the increased favour with which turbines 
are regarded in this country. The stately water-wheels brought to such perfection by the late 
Sir William Fairbairn will soon be things of the past, and yield to the comparatively diminutive 
motor which performs its work silently, rapidly, and unseen. 

' Water-pressure engines have increased and multiplied, and have been fitted with arrange- 
ments for substituting low-pressure for high-pressure water, for a portion of the stroke, when ftill 
power is not required ; and if with these be classed the whole array of single-acting motors whkh 
assume the shape of cranes and lifts, the progress made has been very great indeed, ranging in 
power from a 28-lb. dinner hoist to a lift raising a whole section of a canal with the on& 
ftoating thereon. 

The transmission of power to great distances has occupied much attention, and has claimed 
as its agents — water, air, steam, ropes, and electricity. 

I'he system of transmitting power by means of water under high pressure has settled down 
into a sort of routine practice, the pressure adopted, the very form of the pipes and fittings having 
taken a species of established type, but still some novelty has been introduced in the fbnn of 
companiies established for the purpose of laying mains and supplying water under high pressnre 
thi-oughout the streets of impoi-tant towns, and thus saving the numerous small pumping 
establishments which are much more common thain is generally supposed. An importa&i rival, 
compressed air, has howevei: arisen, and bids fair to obtain the supremacy. The extensive use of 
this a^ent in the great tunnel Works throughout the world, the facility with which it can be 
applied to existing steam engines, the absence of mess from leakage, the ease with which the 
exhausted air can be got rid o^ all commend it for general use. In H. M. Dockyard at 
Portsmouth, for example, where air has taken the place of water, great advantage is experieBoed 
in leading it on board the ships being fitted, and using it for working the various auxiliaiy 
engines without the necessity of keeping steam. 

For the transmission of telegraph messages in large towns, from branch offices to the oentral 
station, pneumatic tubes are rendering most important service; and so convenient is the system 
that it is used even for the distribution of papers throFftghout ttre various rooms of large offices, 
where the circumstance of having air under ptessure, or under a partial vacunm, at command, has 
given rise to the conti'ivance of many small labour-saving machines. 

The^great improvements that have been made in the qusdity and flexibility of wire-rope have 
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rendered them important agents in the transmiAsion of motion to moderate distances, the per- 
; oKitage of power delivered being greater than either when air or water are used, and conse- 
I quentJy great advantage is derived, especially in continuously running machinery. The best 
I form and dimennon of the pulleys have boon asoertained, and all the pajiieular difficxdtics 
' connected with the various detail* have been overcome. The use of hemp or cotton lOpe auil 
leather bands fordi^iibuting the power of the prime movers in factories to the aeveral lines of 
shafting is extending very rapidly, and is said to yield considerable economic advantages — ^in first 
cost, in durability, and in economy of power — over the old arrangement of heavy slow-running 
I diafting, the benefits being especially prominent in. the case of machinery sent abroad, because 
; freight is saved and less exactness is required both in the preparation and erection of the 
machinery. Electrical transmission of large powers to great distances is, no doubt, destined to 
receive great development, though at present it is scarcely possible to do more than mention the 
Bubtie agent which at this moment occupies probably a larger share of attention from the 
scientific world, as well as from the general public, than any other manifestation of force. 

Upon the whole, a review of the progress made in the last quarter of a century in the 
machinery classed under Group IV. leaves the impression that, though nothing startling or even 
very novel has been achieved, yet in every branch there has been a great advance, due to the 
application of exact science to practical details, to the minor improvements which result from 
many minds contributing successively to the general good, and to the interchange of ideas and 
experiences which the numerous international exhibitions which have been held in various 
countries has tended to foster. The colleges devoted to scientific training in many of our 
provincial towns, and the numerous technical schools which have arisen, will infallibly leave 
their impression on the machinery produced in this country, and, by aiding the natural aptitude 
of the nation for mechanical construction, will enable it to hold its own in tlie keen competition 
now existing throughout the civilised world. 
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T TT E 

PATENT "YIGTORIA STONE" 

IS 

LAID IN THE ENTRANCE HALL, 
CAFE, KITCHENS, AMERICAN BAR, 

AND 

THE TERRACE STEPS. : 



GOLD MEDAL, Literaational Exhibition, Crystal Palace, 1884. 

DIPLOMA OF HONOUE, Literaational Fisheries Exhibition, 1883. 

BEONZE MEDAL, Health Exhibition, 1884. 

By Appointment to the Health Exhibition, 1884. 

By Appointment to the Eoyal Agricultural Society. 

The ONLY MEDAL for AETIFICIAL FLAGSTONE PAVING at the 
International Health Exhibition, 1884. 



This Paving is always laid in " flags " and never in a plastic condition. 

The Stone has been used as paving to an enormous extent during the last eighteen years, 
equal in length to eighty miles, mostly for eighteen of the London Vestries and Boards of 
Works. 

Its cost is 15 per cent, less than York stone, and its durability has been proved to be 
33 per cent, greater. 

It has two fair sides, and can be easily laid. Eighteen years* evidence of wear in London. 

TENSILE STRAIN.— The average of 10 briquettes, vide " Eeid on Concrete," was 794 lbs. 
per square inch in 1879, but has now reached 1,125 lbs. per square inch. 

For Prices see Laxton and otiter Priee B^oks. 

ABSORPTION.— See " Wray on Stone." Bulk of water absorbed, as compared with bulk 
of stone per cent., 7-6. 



The patent TIGTORIA STORE Goipant, 

Wharf: 283a, KINGSLAND ROAD. 
Works: STRATFORD BRIDGE, ESSEX. 
And at GROBY UARRIES, near LEICESTER, 
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GROUP IV.— PRIME MOVERS, 
AND MEANS OP DISTRI- 
BUTING THEIR POWER. 

SOUTH GALLERY, MIDDLE COURT. 

404. RAMM EIJj, T. W., Reform 
Club, PaU Mall, London, S.W.~Pneu- 
matic Railway [impulse system]. 

4PS: SOOTT-MONCRIEPP, W. D., 
4d tipper Baker Street, London, 'N.W. 
—(1) Combined Compressed Air Engines for 
tramway cars. (2) Steam Engine Governor. 

406. ALLIN, 8. SBALY, 62 Wood- 
stock. Road, Bedford Park, Chiswick, 
London, W.— (1) Water Motor constructed 
with, endless chains, and balanced feathering 
ftoats adapted to the utilisation of river or tidal 
force. ^2) Automatic Compensator for railway 
signals, absolutely without mechanism, working 
lay the oonnection of metals of widely differing 
expansion and contraction to opposite ends of 
a correspondingly proportioned rock lever on 
signal post 

407. MAUDSLAY, SONS, & PIELD, 
Lambeth, London, S.E.— Model of Four 
Cylinder Compound Engines, as constructed 
for the vessels of the "White Star Line and for 
the Compagnie Generale Transatlantique of 
France. 

409- CROSSLET BROS., Limited, 
24 Poultry, London, B.C. — (1) Otto 
Patent Gas Engines. (2) 7 Horse-power Single 
Cylinder Engine, with self starter. (3) 4 
Horae-power Double Cylinder Engine. (4) 
3J Horse-power Single Cylinder Engine. (6) 
i Horse-power Vertical Engine. (6) 5 Man- 
power Vertical Engine. 

410. FAIKLIE ENGINE AND 
ROLLINa STOCK CO. (THE), Palace 
Chambers, Victoria Street, Westminster, 
London, S.W. — (1) Double Bogie Locomo- 
tive. (2) Improved Iron or Steel Permanent 
W ay. (8 ) Ra ilways and Tramways. 

HBPBUKN, R. H., Palace Cham- 
bers, jVictoria Street, Westminster, 
London, S.W.— (1) Railway Buffers. (2) 
Diaw Cradles and Springs. 

FATRLZE, R. Q., Palace Chambers, 
Victoria Street, London, aW.— (1) Im- 
proved Iron and Steel Permanent Way. (2) 
Railways and Tramways. 

415. CLARKE & GILLESPIE, 
Medowlead Works, Stevenage. — The 
Syrinx 2 Man-power Gas Engine. 

414. JSPPERY & BLACKSTONE, 
Rutland Iron Works, Stamford, Lin- 
colnshire.— Viator Portable Vertical Steam 
Engines on two high wheels. 



4x5. AJDAMSON, DANIEL & CO., 
En^neering Works, Dukinfield, near 
Manchester.— (1) The Wheelock Automatic 
Cut-off Engine; designed to give regulation 
and economy of fuel. (2) Testing Machine, 
too tons, for obtaining tensile and other tests of 
metals. 

416. COALBROOKDALE CO., 
Limited, Coalbrookdale Iron Works, 
Shropshire.— (1) Parker & Weston's Patent 
Steam Pump [direct acting]. (2) No. 5 
Coalbrookdale Engine. (8) Elwell & 
Parker's Patent High Speed Engine. (5) 
Vertical Pumps. 

^17. GREENWOOD & BATLEY, 
Albion Works, Leeds. — Improved High 
Speed Horizontal Steam Engine, with Patent 
Automatic Cut-off Regulator [Armington & 
Sims* Patent]. 

4|i8. WOOD, JOHN & EDWARD, 
Victoria Foundry, Bolton. — Patent Cor- 
liss Engine. 

419. MARSHALL, J. T., & CO., 

Limited, Nottingham Engineering 
Works, Sandiacre, near Nottingham. 
— 12-H.P. Compound Semi-fixed Engine and 
Boiler. 

420. HOHNSBY, RICHARD, & 
SONS, Limited, Spittlegate Iron 
Works, Grantham.— 16-H.P. Patent Hori- 
zontal Undertype Compound Steam Engine, 
fitted with automatic expansion gear, and with 
boiler of special steel, each plate of which has 
been annealed. 

421. HATHORN & CO., 22 Charing 
Cross, London, S.W. — Patent Excelsior 
Locomotive Engine. 

422. OGDEN, RALPH, Dean Street 
Iron Works, Ashton - under - Lyne, 
Lancashire. — The Manchester Automatic 
Expansive Steam Engine. 

423. HEENAN & FROUDE, New- 
ton Heath Iron Works, Manchester. — 

Tower Spherical High Speed Engine. 

424. WALKEB BROS., Pagefield 
Iron Works, Wigan. — Air-compressing 
Machinery. 

425. WYNNE, FRANK, 4 Carteret 
Street, Queen Anne's Gate, London, 
S.W.— Multiple Cylinder Silent High Speed 
Dueot Acting Engine. 

426. CHAPMAN & REED, Victor 
Engineering Works, Victor Road, 
HoUoway, London, N. — Improvements in 
Engines worked by fluid pressure. 
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HARRISOKT PAT3ESOT STBBH- 
nm BNGINB CO., Limited (THE), 
Ooean Works, Saltord, Manchester.— 

NoiseleBs Steering Engines, for gteam alone, 
or hand and steam combined. 

428. DAVIS & CO., Limited, 25 Old 
JetiTry, London, B.C.— (1) Davis* Patent 
Steering Gear. (2) Windlass and Capstan. 

429. AJNDBBW, J. SI H., 9z, CO., 
Stockport; and 80 Queen Victoria 
Street, London, E.C.— (1) The Bisflchop 
Patent Gras Engine for small powew. (2) The 
Stockport Patent Gas Engine. 

^30. DUBHAM, CHURCHILL, & 
CO., 28 LeadenhaU Street, London^ 
E.C. — (1) Velometers and Marine Engine 
Governors. (2) Compound Attachments for 
controlling low pressure cylinders. (3) Sonne- 
bulas, or Fog Whistle Operators. (4) Com- 
pound Spiral Metallic Piston Packing, for 
engines, pumps, &c. 

431. BRABY, JAMBS, Maybanks, 
Rudgwick, Sussex.— A Light Traction and 
Stationary Steam Engine combined; weighs 
34 cwt., is of 3 horse-power nominal, capable of 
much higher power, is entirely under the 
control of one person, would be found of ^reat 
service for transport and stationary work at 
manufactories, plantations, docks, &c. 

432. DUNCAN BROTHERS, En- 
^neers, 32 Queen Victoria Street, 
London, E.C. — (1) Improvements in Marine 
Engines. (2) Robert Duncan's Patent En- 
gines, with steam cylinders 4^ in. and 8 in. 
diam. by 6 in. stroke. (3) Biemme's Patent 
Engines, with steam cylinders 6 in, and 12 in. 
diam. by 8 in. stroke. 

433. ROBEY & CO., Globe Works, 
Lincoln. — (1) Semi-fixed Compound Engine 
specially adapted for electric lighting, and 
fitted with Richardson's Patent Electric Regu- 
lator for maintaining either a constant current 
or constant electro motive force, irrespective of 
variations in boiler pressure or work done. (2) 
12 Horse-power Horizontal Fixed Engine, fitted 
with Proell Corliss apparatus, forming com- 
plete automatic expansion gear, giving a range 
of cut off from | to -j^ of the stroke, and securing 
the most economical distribution of steam. 

434. KIRKSTALL FORGE CO. 

(THjEj), Leeds. — ^Improvements in Shafting, 
Coupling, and Bearings. The shafting is rolled 
so straight, round, and true, that it does not 
require turning; 20 per cent, increase in 
torsional strength and 33 per cent, increase in 
flexional strength. The couplings are held by 
friction. No bsys are required. The bearings 
$kre ad^'ustable. 



4«. LANE, HOWARD, & CO., 115 
^ 116 Palmerston Buildings, Old Broad 
Street, London, E.C.— Lane's Patent Sec- 
tional Steam Boiler, fitted with Lane's apparatus 
for illmninftting interior of boilers by electricity, 
and observing action when working. 

436. GALLOWAY, W. & J., & SONS, 
Knott Mill Iron Worlss, Manchester.- 

(1) Improved Galloway Steam Boiler. (2) Im- 
proved High and Low Pressure Compound 
Engine, with steam cyiindew aide by side. (3) 
Improved High and Low Pressure Compound \ 
Engine, with gupeiposed cylinders. (4) Im- | 
proved High Speed Parabolic Governor. 

437. BRITAHNIA OOMPAlTSr, Col- 
chester.— (1) Three Hot Air Motors of small 
power. (2) Circular Saw. (8) Lath« ftud 
Fretsaw. 

438. V^I35flCTIAN AIR VALVE 
PURM-ACE BAR CO. (THE), 30 WaJ- 
brook, London, E.C. — Galley's Patent 
Moveable Angled Feather Furnace Fire Bars, 
and Galley's Patent Tractoriuni. 

439. wiLsoiT sirazKfiSRnrGtco., 

aaT High Holborn, W.O ^Water Motor. 

440. BAILEY, W. H., & CO., Albion \ 
Works, Salford, Manchester. - (1) 

Bailees Patent Hot-air Engine for pumpng 
purposes, arranged for working by gas 
usual method of working is by a small coal or 
coke fire; gas jet used in this case for 
venience of exhibition. (2) Drawing of Slow 
Combustion Hot-air Engine [Bailey's Patent]. 

441. FOX, SAMSON, G.E., The LeedB 
Forge, Leeds.— (1) Fox's Patent Corrugated 
Furnace Flues for steam boilers. (2) Corru- 
gating EoUing Mill for the mann^ftcture of 
oortugated tubes and plates. 

442; PATENT STEAM - BOILBE 
COr(THE), & CONRAD KNAP, 11 
Queen Victoria Street, London, B.^.-- 
<I) Boot's New Steam Boiler. (3) Stollwewk s 
Feedwater Purifier. (8) Knap's Mecbaaial 
Stoker and Furnace. 

443. HODGKINSON^ CO., Limited, 
Ordsal Mexshine Works, Woden Street, 
Salford, Manchester.— Hodgkinson's Patent 
Mechanical Stoker and Fire Bars for feeding 
steam boiler and other furnaces automatically- 
{See Group XVL, Class 89.) 

444. PERKINS, A. M., ft SOlSrS, 
Seaford Street, Gray's Ttiti Road, 
London, W.C.— <1) Stationary High Pres- 
sure Engine and Boiler and Evapoiutive Sur- 
face Condenser. (2) Patent Metal Pistop 
Rings. 
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445. STERNE, If., A; €X>., Iiimited, 
1 TOie Crown Iron Works, Glasgow.— (1) 
I Clerk's Patent Gas Engine and Self-starting 
I Gear. (2) Frictional Clutch Pulley and 
1 Ccmpling. (8) Boiter Flues, Iron and Steel 
I Drams. (4) Arguzoid. (6) Sterne's Patent, 
i Volute Springs. (6) Stevens' Improved Rubber 
I Springs. 

I 446. BRITISH GAS ENGINE & 
I BiraiNBERiNG CO., Iiimited (THE), 
I 11 Queen Victoria Street, London, E.C. 

' — (1) Atkinson's Improvements in Gas En- 
^TLBS. (2) Atkinson's Patent Feed Water 
Heater. (3) Improvements in Steam Pumping 
Engines. (4) Improvements in Surface Con- 
densers and Tubes for same. 

447. BBWARBS & CO., 36 South- 
ampton Buildings, Chancory laaniS, 
liondon, W.C. — Improvements in Gl*s 
Engines. 

44& BJLAKIN, PARKER, '^CO., 
Sandon Works, Salford, Manchester. 
— (1) The Acme ffigh Speed Governor 
(jJudleyB Pat^t], in sizes from f in. to 5 in. 
steam pipe, and fitted to a veitical oompound 
tandem electric light engine, and also to an 
8 h.p. new and improved 8elf-<sotttained engine. 
(2) Small Measuring Machine. (8) Model of 
Lindley's Patent Driving Gea# for dynamos. 
(4) "Vertical Engine with patent Acme governor 
Bad Baworth's syst^ of friction driving gear 
£» dynamos. [£i motion.] 

449. ROBERTSON, D. E. W., 31 
Ijombard Street, E.C. — ^Vertical and Hori- 
zontal Sjieam Engines. 

45a GKRIFFIN, SAMUSIi, Kingston 
Iron Works, Bath. — Double-aoting Gas 
' Motof Engine. 

i 451. SHANKS, A., & SON, Dens 
I' IMa Works, Arbroath ; A; 27 Iieaden- 
liall Street, IjOIm1o&, E.C. — Inverted 
Cylinder Oompoand Surf aM)e Condensing Hariae 
Engirte. 

452. BEYNON & COX, Torbay Iron 
Works, Torquay.— (1 ) Wither's Patent Gas 
Engine- (2) Cox's Patent Lever Gjis JRegula- 
tor. 

453. KORTING BROa, 11 Pancras 
I Ziane, Queen Street, Iibndon, E.C.— 

(1) Patent G«s Engine. (2) Patent, Universal 
IxijeotdiiB. (3) Patent Seif-acting Lubricators. 
(4) Pat^t Heating Elements. 

454. MinCFORB, A. G., Culver 
i Street Iron Works, Colchester. — (1) 

Steam Donkey Pumps. (2) Marine Engines, &c. 



455. McGILIiIVRAY, JOHN, 24 
Richmond Street, Glasgow.— Gas Engine. 

45^ ROGERS, R., & CO., Col- 
^ester.—Steam Steering Gear. 

457. SKENE, ROBERT, 9 Wickham 
Street, Tyers Street, Ijambeth, London, 
S.E. — Gus Engines, with improved self-lubri- 
cating pistons and other improvements. 

HINDLBY, E. L., 11 Queen 
Victoria Street, Iiondon, E.C. — OoUeo- 
tion of Steam Engines and Boilers of new 
design, specially adapted for dofnestic, indus- 
trial, and agricultural purposes. 

45^ WILLAN8 ROBINSON, 
Eerry Works, Thames Bitton, Surrey. 

— (1) Willans' Patent Oompound Engines for 
electric lighting and other purposes. (2) Elec- 
tric Governor, <3) Ver^l Boiler. (4) Fan 
Dfaught to quidcen combustion in furnaces. 

460. KITSON & CO., Airedale 
Foundry, Leeds. — Parson's Patent High 
Speed Engine, for driving dynamo-electric 
machines, ventilating fans, and centrifugal 
pumps. 

461. NICHOLSON, W. N, & SON, 
Trent Ironworks, Newark.— <1) Portable 
Universal Steam Engine. (2) Small Ver- 
tical Steam Engines. (3) Specimens of the 
Patent Absolute Safety Valves, suitable for 
land, marine, and locomotive engines. 

462. SMITH, SYDNEY, fis SONS, 
Basfor(i Brass Works, Nottingham.— <1) 

Improvements in Steam Whistles employed fvs 
danger signals, fog alarms, and for indicating 
the course of ships by characteristio sounds. 
) Improvements in Steam Valves and Taps. 
) Safety Valves. (4) Hydraulic Pressure 
Gauges. 

463. MURRAY, J'AMBS, 6 Brown 
StTOCt, Glasgow.— <1) Patent Metallic Pack- 
ing for piston rods, valves, spindles, aod pumps. 
(2) Ptebent Boiler Tube Sci-aper and brushes 
and Brush Holder. (8) Improved Sight 
Lubricator with internal [removable] sieve for 
straining the oil. 

464. PIDGEON, A«, Engineer, High 
Street, Galley Hill, Swanseombe, Kent. 

— Model of Horizontal Engine with automatic 
expansion slide vaive. 

465. YOUNG, JOHN, 8 Union Court, 
Old Broad Street, Ijondon, E.C.— (1) 

Portable Form for indicating instantaneously, 
on application to a rotating shaft, the number 
of rervmutions per minute tire Aaft is making. 
(2) Indicators for permanent attachment to 
indicate any speed from the lowest to {he 
highest attainable. 
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4fi6. SCOTT, FBAWX WAI-TEB, 44 
Cnnstian Street, Commercial Boad, 
liondon, E. — ^Air Compressor. 

467. MUNDEN, WTTiTJATVr JOHN, 
17 Sutton Street, York Boad, Lambeth, 
Iiondon, S.E. — ^Improvements in Gas-motor 
Engines. This is a purely automatic engine, a 
simple and inexpensive flap-valve being sub- 
stituted for the usual complicated slide-valve 
and eccentric, or cam. 

468. SHABP & CO., 11 Holbom 
Circus, Ijondon, E.C. Utilization of 
natural forces in relation to water, electricity, 
movements of the atmosphere, gasep of various 
densities, &c. 

469. HEMMIWaWAY, I. JOHN, 
Dixon Street, Penistone Boad, Shef- 
field. — ^Improvements in compensating metallic 
packings for piston rods, valve spindles, 
hydraulic rams, and other similar purposes. 
AppUcable to the rods of steam hammers, blast 
engines, steam pumps, &c. 

470. HAYES, J., C.E., 27 Iieaden- 
hall Street, Xiondon, E.O. — Models and 
Diagrams of the Automatic Boiler Feeder [Fro- 
mentin's Patent], for all kmds of stationary 
boilers. 

471. BICHABDS, GEOBQE, & CO., 
28 & 24 Whitecross Street, London, 
E.C. ; Works : Broadheath, Manchester. 

— Medart's Patent Pulleys. 

472. STANPOBD, WALTEB H. C, 
3 Westminster Chambers,'Westminster, 
London, S.W.— Stanford's Patent Friction 
Clutdi. 

473. GIBB, JAMES, & CO., 90-100 
Penchurch Street, London, E.C.— T. H. 
Perrott's Patent Adjustable Belt Fastener. 

474. SOUTHWELL, ALFBED, 5 
Union Boad, Northam, Southampton. — 

Steam Boiler Cylinder and Steam Pipe Com- 
position Felt, for all kinds of stationary, port- 
able, locomotive, and boilers of steamships, 
yacht launches, &c., with a saving of 10 per 
cent, of fuel, and reducing heat in stoke-holes 
50% also all kinds of hot-water bath pipes and 
brewers* liquor pipes ; it requires no bands or 
external covering. 

475. BITCHIE, JOHN (care of 
DUNCAMT BBOTHEBS, 82 Queen 
Victoria Street, London, B.C.).— Patent 
Turbines. 



476. MELLXNG,' THOMAS (care of 
jyjTNCAN BBOTHEBS, 32 Queen Vic- 
toria Street, London, E.C.).— (1) Patent 
Water Motor. (2) Patent Water Meter. 



477. MABSHALL & THUBIDSB, 
121 Fenchurch Street, London, S.O. 
(Agents, C. ATKINS & IHSBET, 1 
Water Lane, Great Tower Street, Xjon- 
don, E.C.) — ^Automatic Metallic Spring Pack- 
ing for stuffing boxes. 

478. SCOTT, EBNEST, Close 
Engine Works, Newcastle-on-Tyne. — 

Ashton's Positive Actioned Power Meter and 
Continuous Indicator, which, without the un- 
certain action of frictional adhesion between 
wheels having no slide across each other at the 
same time that motion has to be communicated 
from one to the other, registers the actual 
amount of work done by an engine, thus ensuring 
accurate^records. 

479. JENKTN*, FLEEMma, 8 Oreat 
Stuart Street, Edinburgh.— Nest Gearing. 
A system of gearing by which (power is trans- 
mitted by rolling friction between drums so 
arranged as to bring no pressure on any bearing. 
Applicable to parallel shafting, right-angled 
shafting, oblique shafting, or coaxial shafting. 

48a EWING, JAMES ALFRED, 
Professor of Engineering, JJniveraity 
CoUege, Dundee. — Friction Gear, suitable 
for driving dynamos, fans, and other pieoes 
requiring a high speed. The gear forms a 
multiplying coupling between the shaft of the 
motor and that of the dynamo or fan. 

481. HALL, J. & E., Dartford Iron 
Works, Kent; and 28 St. Swithin's 
Lane, London, E.C. — Compound Arm 
Pulleys. 

482. HAKTSOW, SCOTT, & CO., 
Stockport. — Driving Ropes. 

483. PICHLEB, S. EBANCIS, 103 
O^reat Portland Street, London, W.^ 
Motor Begulator, or means of transmitting 
power without band, pulleys, or clutcl^ 

484. PATENT POWEB PTJIiLEY 
CO. (THE), 21 Arcade Cham1>ers, St. 
Mary's Gate, Manchester. — Improvements 
in Pulleys and Drums, for main driving shafts, 
counter shafters, and for machinery of every 
description. 

48s MACBETH, NOBMAN-, Vic- 
toria Foundry, Bolton.— (I) Macbeth's 
Patent Wrought Lron Belt Pulleys, with steel 
rims. (2) Improved Bope Driving Pulleys, 
with wrought iron arms. 

486. MACKEE, J. & J., & CO., Sngi* 
neers, Berks Iron Works, Beadixigr. — 

Mackie's Patent Wrought Iron Spring Pulley. 

487. LEE, JAMES, & SONS, Eapx>er- 
holme Tannery, near Halifax. — Improve- 
ments in leather belting for driving purposes. 
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4d& COBBETT, W. WTLIiSOlT, 82 
floutliwark Street, Iiondon, S.E.— Scandi- 
navia Patent Cotton Machine Belting. 

489. FIiEMING, THOMAS, SON, & 
COT West Grove MiU, Haliftix.— Patent 
I Square Lieatiier Link Belting. 

i 

' 490. GANDT, MAUBICE, 130 Queen 
Victoria Street, Ijondon, E.C.— Candy's 
Patent American Cotton Belting, thoroughly 
iraterproof, not affected by temperature, works 
well crossed, clings well to the pulleys. 

491. KEENAK", MATTHEW, Ar- 
ma^li "Works, Tredegar Road, Bow, 
IfOndon, E. — Patent Covering for coating 
boilers and steam pipes, combined together with 
air-chamber. 

492. HAHMAN, H. J., 100 King 
Btxeet, Manchester. — The Lancashire 
T?iisible Plug, with anti-scale tube [Barman's 
Patents], for the prevention of boiler explosions, 
and collapse of furnaces and flues, arising from 
deficiency of water in the boiler. 

493. STOPES, ARTHUR O., Eagle 
Brewery, Colchester, Essex. — Improved 
Patent Apparatus for removing soot daily from 
the plates of steam boilers exposed to the action 
of the fire in the flues, thereby effecting great 
economy in the consumption of fuel. 

45^. JACKSON*, J., 8 Frederick 
Place, Erederick Street, Gray's Inn 
Road, London, W.C.— Improved Gauges. 

495. IjEROY, p., & CO., Gray Street, 
Commercial Road, London, E.— (1) A 
Small Boiler covered with Leroy*s Patent Kon- 
oonducting Composition for retaining heat, pre- 
venting condensation, increasing the power of 
ffteam, and saving fuel. (2) Sample of our 
Special Light Composition, requiring only one 
inch thickness. 

496. WALTOU", WHjLIAM. & 
aEOHOE T. IRVING, Murton House, 
Bishopwearmouth, Sunderland.— Inven- 
tion for utilising tides and streams in the pro- 
duction of motive power, to be applied to Ihe 

driving of machinery or the performing of work 

nsoally effected by steam engines. 

497. RICHTER PATENT ECO- 
JJOMI 8EB MANUPACTURINa CO. 
(^THE), West End Mills, . Iiongside 
Xiane, Bradford. — Improvements in vessels 
for holding oils and other liquids, pumps, 
lubricating oilcans, and fire extinguishing appa- 
ratus. 

498. GREENE, HENRY, & CO., 
ai8 Upper Thames Street, Iiondon, 
B.C. — (1) The Patent Grip Belt Fasteners. 
(2) Improvements in Belt Fasteners. 



499. NELSON, HORATIO, 90 Wor- 
smp Street, London, E.C.— Mechanical 
Boiler Cleaner. 

Soa WHITTLE, WILLIAM, Holly 
Cottage, Cooper's Lane, Smethwick, 
near Birmingham. — Improved Circulating 
Steam Boiler. 

501. TURNER, W. ^S., 68 Camden 
Street, East Street, Walworth, London, 
S.E.— Tube Scraper for Boiler Tubes, with 
spring between scraping cups. 

tt>2. LEITCH, GEORGE THOMP- 
SON, 286 Hospital Street, & 41 Robert- 
son Street, Glasgow. — Leitch's Eotary 
Steam Expanding Engine.* 

503. TULLY, W., & CO., 128* Queen 
Victoria Street, London, E.C. — TuUy's 
Patent Tube Fastener. 

504. MORLET, SAMUEL, 27 Lome 
Street, Stockton - on - Tees (care of 
WHITAKER BROTHERS, Horsforth, 
near Leeds). — (1) Patent Needle Water 
Gauge. (2) Patent Automatic Manutd Water 
Gauge. 

505. GALES, W. H., 56 High Street, 
Poplar, London, E.— An Improved Tube 
Brush and Scrai)er combined. 

506. MORGAN, D. J., Central En- 
gineering and Ship Repairing 'Works, 
Cardiff.— (I) Tube Leak Repairing and Ex- 
panding Apparatus. (2) Safety Tube Stopper. 

507. CAMBPELL, SIR A. C. (of 
BiylJhswood) & W. T. GOOLDEN, 
2 Victoria Mansions, London, S.W.— 

Blythswood Speed Indicator. 

508. BLACK, JAMES, Northgate, 
Peebles, N.B.— Revolving Cylinder Steam 
Engine. 

509. CANNELL, CHARLES, Thorpe 
Asylum, Norwich. — Cannell's Electric 
Governor for steam engines in general. 

511. KNOEPERL, P., 100 Bolsover 
Street, Portland Place, London, W. — 
Improvements in Hot Air Engines. 

512. COCHRAN & CO., Patent 
Boiler » Manufactory, Birkenhead. — (I) 

Vertical Steam Boiler, with horizontal flue 
tubes, combining extra facility for cleaning, 
with economy of fuel and space. (2) Vertical 
Cylindrical Steam Boiler, with horizontal fur- 
naces and ordinary flue tubes, offering everj' 
facility for cleaning, and economy of fuel and 
space. 

513. FREEMAN, WILLIAM S., The 
Mills, Otford, Kent.— Duplex Water Gauge 
[Sight and Electric Alarm] for ordinary and 
very high pressure. 
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514. BTJIiIiOlCJaH. C. T., 6 Meads 
Row, Iiambeth, liondon, S.B. — An Eqiii 
librium Safety Valve, and an Automatic Ke- 
sistance Governor. 

515. CROOK, THOMAS, Borotigh 
Brass Works, Pre8ton.--Automatic Water 
Ganges for steam boilers. 

516. STEIK-, WTT.TiTAM, 17 Great 
Winchester Street, Xjondon, E.G. 

White*s Patent Self-acting Apparjitus for 
regulating the supply of water into steam 
boilers, for preventing explosions. • 

517. TRIER BROS., 19 Great George 
Street, Westminster, London, SLW.— 

(1) Stauffer's Patent Lubricators and Lubricant 
for machinery. (2) Mechanism for obtaining 
step-by-step rotary motion, &c., as applied to 
numerical counters for machinery, gae and water 
meters, &c. 

518. EIiATHER, CHARX1B8 J., 109 

Portland Street, Southport.— A Method 
of removing incrustation from pipes, boilers, 
tanks, and similar vessels. 

519. MAYHEW'S PATENT 
BOILER FEEDER CO. (THE), 2 
Westminster Chambers, London, S.W. 

— Automatic Boiler Feeders, by which the 
water is maintained at a constant level at any 
pressure, and without the slightest attention. 

520. DUCHAMPS, E. G., C.E., 14 
Croxted Road, West Dulwich. — Dyna- 
mometer, and steam or other engine governors. 

521. SCHATPER & BUDENBURG, 
1 Southgate, St Mary Street, Man- 
chester. — (1) Improvements in Steam Pres- 
sure and Hydraulic Gauges. (2) Improve- 
ments in Steam Engine Governors and Auto- 
matic Steam Regulators. (3) Improvements 
in Steam Engine Indicators. (4) Improve- 
ments in Dynamometers and Tachometers. 
(5) Improvements in Engine Counters and 
other Speed Indicators. (0) Improvements in 
Injectors and other boiler feeders. (7) Im- 
provements in Pyrometers and Thermometers. 

522. UNDERWOOD, H. G., 18 Lee 
Terrace, London Road, Chelmsford. 

— Automatic Pendulum Governor for steam 



523. GRAY, L W., SON, 115 
Leadenhall Street, I«ondon, E,C.— 

Gale's Patent Automatic Furnace Door, by the 
use of which ten per cent, of fuel is saved and 
almost total absence of smoke. It can be 
applied without alteration or stoppage of 
machinery. 

524. HARTLEY & ARMOXJX 
BROTHERS, California Engineering 
Works, Stoke -on- Trent. — (1) VLrtical 
BoUer [Hartley's Patent], for tramways, yaciits, 



or general purpoaes. (2) Eail-Bendiiig Ma- 
chine for heavy rails with deep flanges. (8) 
Patent Colour Mixer for amalgamating colours 
with oil or other mediums. ] 

525. LEADBETTER & CO., Plash^ 
Works, Upton Park, Lond<m, E.-Self. 
setting Non-conducting Composition, for pre- \ 
venting the radiation or transmission of heat or I 
cold. 

526. HOPKHirSOlSr, J., & CO., Bri. 
tannia Works, Huddersfield.— (1) Patent 
Improved Drying Cylinder. (2) Patent Anti* 
collapsible Copper Cylinders for bath boilers. 
(3) Patent Taps and Valves. 

527. OWEN, THOMAS OWBK, 
Talysam, Pen-y-Groes, R.S.O., neaj' 
Carnarvon, N.W. — Owen's Feed Water 
Heater. 

528. ROCKING FIRE BAR SYN- 
DICATE, Limited (THE), 259 Gre- 
sham House, Old Broad Street, London, 
E.C.— (I) Patent Diagonal Rocking Fire Bars, 
with patent automatic rocking apparatus. (2) 
Patent Movable Fire Bridge. 

SS^ MOFPATT, ALEXANDER, 30 
College Street, Bowgate Hill, Xiondon, 
E.C.— The Eclipse Feed Water Heater and 
Fuel Eoouomiser, for heating feed water for 
steam boilers up to 206° Fah., by utilising 
exhaust steam from an, engine, and for inter- 
cepting impurities in the feed water, aad 
preventing them entering the boiler. 

530. WHITLEY PAKTNBRI^ 
Kailway Works, Hunslejt Road, Leeda 
—(1) Whitley's Patent Spun Liners for pwh 
peller shafts, hydraulic rams, air pumps ; alw 
steam piping and piston rings. (2) WMtley'l 
Patent Spun Embossing and Printing Kollets* 
(3) Bronze Model of Whitley's Patent Rotal" 
Steam BoOer. (4) Whitley's Improved Pal 
Allen Governor. (5) Whitley's Patent 
Pump for lubricating the surface of propeU( 
and which is also adapted for life boat purpoi 
(6) Whitley's Patent Composite Boilers 
ste^l and iron. (7) Whitley's Patent " 
posite Plate for shipbuilding and other pi 
consisting of eight (8) separate parts. , 
Whitley's Patent Double Conic Joint for steaw 
water, and gas purposes. (0) Spun and drawn 
samples of Mild Steel. ^ 

531. MAKCHAITT, B. M., C.B., ^ 
Penchurch Street, Iiondon, E.C.— FrooeB) 
for the retention and circulation of steam HI 
engines. 

W2. TYIiBR, HAYWABD, & COh 
84 & 85 Whltecross Street, London, 

E.C.---Hayward Tyler & Oo.'s Rider's PatenI 
Caloric or Hot-air Engine for pumping; ua«^ 
for water supply of railways, houses, village! 
&c., and f jr irrigating. This motor givfii 
security against any danger of explosion, ftnt' 
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teit convenience in working, owing to tlie 
k^eiiy of its parts, the engine being vriihont 
ikes of any sort ; the economy of fuel is also 
reat for such a snmll motor. 

533. THOHBOir, ABCBXBATiT>, 06 
bmiove Boad, Stamfbrd Hill, Iiondcm, 

^^-Oonpling fot broken shafts, for marine and 

kod engines. 

EIRKAIiDT, JOHN, 40 West 
I Dock Boad, liondon, SL— (1) Fresh 
Distillers. (8) Surface Condensers. 
) Feed Heaters, for marine and land boilers. 

j Cooling Machines. 

XADAir, C. BFENCSB, SI 
~ d; Chambers, St. Ann's Square, 
r.— (1) Borland's Patent Injectora. 
JMadan's Patent Check Valve. (8) Flet- 

it's Patent Automatic Injector. (4) Ma- 
n's tpeetal Boiler Fittings for use with 

53i fillERIiST, WII.I1IAH, 
Borough Brass "Works, Rochdale.— 
1) Patent Dead Weight Safety, and Mercurial 
safety Vdre, for steam boilers. (2) Relief 
Nre for steam engine cylinders. (3) Sight 
M Lnhricator. 

S7. TUBNBUIjI,, AIiSXANDER, 
)., St Mungo Works, Brook Street, ' 
r.— Improvements in safety valves, 
protector, steam boilers, low water 
»tor, and automatic boiler feeder. 

FATTLIi, £. M. B., 30 Manley 
ce, ICennington Park, London, 

-Fanll's Patent Gun-metal and Composite 
• Packing, specially adapted for excessive 
^Jiressnres for steam, water, and other 
i greatly used in marine and stationary 

JOYCE & TJNSWOBTH, 2 
r Avenue, Curtain Boed, Iiondon, 
" I Plug Cock. 

|k WILSON, AIiSXANDSB, in 
^ Vauxhall Iron Works, Wands- 
Sn, London, S.W.— Payton and Wil- 

I Patent Circular Balanced and Double- 
id Slide Valve and Valve Gear. 

p. BxrCKLEY, W., & CO., Patent 
pon Works, Mill Sands, Sheffield.— 
j»ved Patent Compensating Metallic Piston 
[Piston Packing. The samples exhibit two 
POples of packings, one with two outer 
p, the other with one outer and one inner 
fentttd with compound springs. Applicable 
■Wni cylinders, air cylinders, piston valves, 
fpump buckets. 

k HOLBOBOW CO,, Ihid- 
ip Iron Works, Dudbridge, Stroud. 
pMJaatic. Expansion Valve and Gear for 
p engines. 



543. JOY, BAVID, 8 Tictori* Cham- 
bers, Westminster, London, &W.— Im- 
provements in Steam Engines, being a new and 
improved valve gear for reversing and giving 
expansion. Also a method of coupling the 
parts of crank axles. 

544. METALLIC VALVE CO, 
Cnm), 28 Brunswick Street, Liver- 
pooL— Valve Apparatus for air-circulating and 
other pumps. 

545. PBOCTOB, JAMES, Hammerton 
Street Iron Works, Burnley. — Patent Me- 
chanical Stoker and Moveable Fire Bars. 

546w BSVEBTDGB, JAMES, Soho 
Foundry, Barrow-in-Fumess. — Beve- 
ridge's Patent Valve Gearing. 

547. ASBESTOS CO., Limited (THE 
TJNITED), 161 Queen Victoria Street, 
Iiondon, B.C. — (1) Improvements in Asbestos 
Packing for the stuffing-boxes of valves, ^indies, 
piston rods, and for steam joints, manhole doora, 
&c., of steam engines and boilers. (2) Improve- 
ments in making the joints of moulds. (3) 
New Combinations of Asbestos and India-rubber 
for steam jointing purposes. (4) Specimens of 
raw Asbestos. 

548. PATENT EXHAUST STEAM 
nSfjTSCTOB CO., Limited (THE), 4 St. 
Ann's Square, Manchester. — [Davies, 
Hamer, and Metcalfe's Patents.] (1) Ex- 
haust Injectors, worked by exiiaust steam only, 
also special ones for locomotives. Nozzles in 
actual use over three years. Photographs 
showing construction and arrangement. (2) 
Ke-starting Injectors, instantaneous in starting 
and automatic in re-starting. 

540. BBUNSWICK FOUNDBY CO. 
(JOSEPH PBICE & CO.), 38 Sefbon 
Street, LiverpooL — (1) The Bnmswick 
[Price's Patents] Condenser, Heater, or Bij- 
frigerator, for distilling fresh water from salt. 
(2) Heating Feed Water. (3) Cooling Milk, 
Worts. &c. 

550. OSWALD, W. B., 75 Grace- 
church Street, London, E.C. — (1) New 

Elastic Metullic Packing. (2) Corrugated 
Metallic Joiutinj^. (3) Ni^w Metallic Filter. 
(4) Patent Metallic Valve. 

551. OTWAY, H., Simplex Engine 
Works, 37 South Lambeth Bead, Lon- 
don, S.W.— Three-Cylinder High Speed Steam 
Engine, 4-horse power. 

553. POBTEOUS, A. K"., 1 View- 
forth Park, Edinburgh.— Rotary Steam 
Engine. 

5^ COBMACK; DANIEL ADAIB, 

27 Quality Street, Leith.— Compound Sur- 
face Condensing Steam Engine, suitable for 
launches, fishing vessels, &c. 
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555. TEPPIWa-, H KNKY, 5 OirouB 
Street, Qreenwich, Iiondon, S.E. — (1) 

Improyements in the method of and apparatus 
for working the valves of steam or hydraulic 
engines, for starting, stopping, or reversing the 
same. (2) Steam Engine Slide Valve Appa- 
ratus. (8) Prime Movers, and means of distri- 
buting their power. (4) Apparatus employed 
in generating steam for use in marine and other 
engines. 

556. IiOCKWOOD & CABLISIiE, 
Eagle Foundry, Park, Sheffield.— Lock- 
wood's Patent Double-action Metallic Piston 
Packing Rings and Springs. 

557. ROYIiB, JOHN JAMES, 27-29 
King Street West, Manchester. — (1) 

Patent Box and Expansion Steam Trap. (2) 
Separator and Steam Trap combined. (8) 
Universal Unions and Bends. (4) Engine. 
Lubricator, the Oleojector. (5) Eeducing 
Valve. (6) Syphonia Steam Trap. (7) Hy- 
draulic Test Pump. 

558. MORTON" & THOMSOIST, 96 
Buchanan Street, Glasgow. — Ejector 
Condenser applied to steam engine and pump. 

559. STEVENSON* & DAVIES, 
11 Queen Victoria Street, Ijondon, E.C. 

— Patent Oestus Vertical Boiler [Joicey's 
Patent]. Specially adapted for driving ships* 
winches, steam cranes, vertical land boilers, 
&c., &c. 

560. BROWN", JOHN^, 634 King's 
Road, Pulham, London, S.W.— The Con- 
tinuous Tube Locomotive Steam Boiler. Suit- 
able as a marine or stationary boiler, also as a 
hot-water boiler. 

561. CIjABE, WILLIAM, Engineer, 
19 Lee Street, Flumstead, Kent; and at 
Boyal Laboratory Department, Royal 
Arsenal, Woolwich.— Models of Improve- 
ments in Steam Boiler Furnaces and Flue 
Tubes, whereby the heated current gives out a 
double action and causes a more rapid evapora 
tion of the water contained in the boiler, with 
less consumption of fuel. 

562. MOT, THOMAS, 8 Quality 
Court, Chancery Lane, London, W.C. 
— Non-priming Steam Boilers. The water is 
carried in annular frustums of cones, thereby 
aflTording large water surfaces for the easy 
separation of the steam from the water. 

563. PINCHBECK, J., 9 Victoria 
Chambers, Victoria Street, Westmin- 
ster, London, S.W. — Improved Kotary 
Steam Engine. 

564. BXJMSTED, FRANCIS D., 
Cannock Chase Engine Works, Hed- 
nesford, Staffordshire. — High Speed Steam 
Engine [Chandler's Patent], for driving dynamo 



machinef direct or by means of tope gean. The 
special features in this engine are the lubiici*^^ 
tidn and expansion of steam. ^ 

565. COLEY - BBOMFIELD, J., 
Westminster Chambers, London, S.W^ 
— Steam Generators and Fuel Economisers. 

566. BATCHELOR, H. & T. C, 
West Kensington, London. S.W.— i 

Patent Motion Drawing of the engines of th 
steamship " America,*' 9000 H.-P., conatructe 
by Messrs. James & George Thomson, Clyd« 
bank. 

567. ABTJNDEL & CO., Bromle] 
Street Works, Ashley Lane, Mail 
Chester. — ^Moscrop's Patent Continuous Engia 
Speed Recorder. 

568. HANCOCK IN-SPrRATOE CO 
(THE), 108 Upper Thames Stred 
London, E.C. — The Hancock Inspirator. £ 
new combination, embracing the duties of i| 
pump and an injector, with means to use eithdrj 
independently. Lifts cold water from a depAj 
of 25 ft., and feeds direct to any steam boiler 
temperatures varying from 150° Fahr, to 212° 
Fahr., according to steam pressure. Works hot 
water upon low lifts, 

569. BODDY, J. H., 42 HUary Streel^ 
Leeds.— Pulleys. 

_S7o. BOWLHira iron CO., Limit; 

(tfHE), Bradford. — Expansion Hoops *■ 
strengthening boiler flues. 

571. TERRELL, W., & SONS, Well 
Back, Bristol.— Engine Packings for lofl 
motives, marine and stationary engines, 
hydraulic engines. 



MM 



572. SMITH, J. H., 436 : 

Road, London, N.W. — Automatic 
Governor, controlled by the action of the 
and never moves unless neeessary to cut offj 
turn on steam, and in proportion [only] 
propeller leaves or enters the water. 



'3. GOWAN, E. D., & CO., St^ 
Is, Richmond Street, Bath Strei 
London, E.C.— High Pressure Valves. 

574. ETHERINGTON, JOHN, 
Kmg William Street, London Brwj 
E.C.— (I) Improvements in Steam and WW 
Valves, Sluices, &c., for high and low 
mains and connections. (2) Improved Atw 
matic Sight-feed Lubricator. ^ 

575. HAMANB, ARTHXTB S.,PaJjJ 
Chambers, Bridge Street, Westnuns^ 
London, S.W.— Improvements in Lo^^o™ 
tives and other Engines. ' 
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576. HABKEB, PBANCIS TODD, 
Bevan Terrace, Stockton-on-Tees.— (1) 

Compound Surface Condeneing Yacht or 
Launch Engine for high speeds and pressures, 
t (2) Improved Inverted Launch Engine, with 
' cylinder, standard and bed-plate cast entire. 

577. MOBTON, WHiLIAM C, Long- 
field Villa, ColecLhill, Birmingham.— <1) 
Improved Steam Traction Engine, unique 
steering qualities ; of great utility for agricul- 
tural work. (2) Ploughs, with novel features 
for work with above eng^e or otherwise. (8) 
Wheels for Traction Engines, carrying weight 
over soft ground without deteriorating soil. 

578. THOM, JOHlf, 8 Storey Square, 
Barrow - in - Ftimess. — ^ Thom*s Patent 
Economical Slide Valve; transfers the steam 
from one side of the piston to the other just 
before exhaust opens to the condenser, thereby 
filing the ports of steam, which acts as cushion- 
ing for the piston, and then used over again 
on the retam stroke. A material saving is 
thus effected of steam which would otherwise 
pass into the condenser. 

579. HAWTHOBNS & CO., Great 
Junction Street, Iieith, N.B. — Surface 
Condensing Marine Engine, with Chapman's 
Patent Combined Air and Feed Pump and Air 
Extractor. 

580. YOUNG, DOWSON CO., 
Sminett Street, Poplar, London, E. — 
Securing flanges to copper and brass tubes. 

581. DANSEY & BOBmSON, En- 
gineers, 14 Graceohurch Street, Lon- 
don, S.C. — Improvements in Marine Com- 
pound Surface Condensing Engines, introducing 
a greater economy of steam, reduction of the 
number of working parts, and generally simpli- 
fying the construction ; especially suitable for 
tags or launches working in salt water. 

582. BECK & CO., Limited, 180 
Great Suffolk Street, Southwark, Lon- 
don, S.E. — ^Automatic Visible Drop Lubri 
cators [Schonheyder*s Patent], for luoricating 
the cylinders, pistons, slides, and internal work- 
ing parts of stationary, marine, or locomotive 
engines. 

SB3. BAPTY, P., 7 Park Street, 
L»ed8. — (1) The Omnivolvent Rotary Engine. 
(2) Fox's Patent AnticoUide, for automatically 
operating steamship whistles during a fog. 

584. HOCKET & CO., Chard, 
fik>mer8et. — ^Hockey's Patent Eotary Engine, 
actuated by water ; also applicable as pumps. 

GOODPELLOW &i MAT 
WS, Hyde, near Manchester. — 
Matthews* Patent High Speed Compound 
Tandem Triplex Engine, for driving dynamos, 
pomps, fans, or other high speed machines 
airect. 



586. PALRPAX, J. a, 8 St. PatQ'B 
Road, Camden Square, London, N.W. 
— (1) Improvements in Motive Power Engines. 
(2) Rotary Engine adaptable for gas, bteam, 
hot-air, &c. (8) Reversible and Variable Cut- 
off Valve Gear, worked by one eccentric. 

587. BATES, TIMOTHY, CO., 
Bank Poundry, Sowerby Bridge, York- 
shire; London Offices: 37 Walbrook, 
E.C.--(1) Newly Designed Steam Launch 
Engine. (2) Cooper and Wigzell's Deep-sea 
Sounding Instruments. (8) Patent Incandes- 
cent Lamps. (4) Wigzell & Pollifs Patent Air 
Pump with. Condenser for horizontal steam 
engines. (6) Wigzell & PoUif s Patent Steel 
Coils for pistons, &g. (6) Sugden's Patent 
Plunger Displacement Lubricator. 

1588. CUMMIN'S, W. R., Sheepcotes, 
CCigwell Bow, Essex.— Improvements in 
Valve Gear. 

589. BEBNAYS, JOSEPH, 96 New- 
gate Street, London, E.C.— Patent Twin 
Cylinder Marine Eng^es, with improved valve 
motion. Made either compound or for high 
pressure, and equally economical for the largest 
as for the smallest vessels. 

590. HABDIM'a, C. W., Ttings Itjim, 
Noiiblk. — Telegraph Ship and Vessel, for 
generating energy by means of the waves of the 
sea. 

^i. ELLINGTON & WOODALL, 
9 Bridge Street, Westminster, London, 
S.W.— The Distribution of Hydraulic Power 
in London and elsewhere. 

592. VEHNON, ISAIAH, Great 
Bridge, Tipton, Staffordshire.— Improve- 
ments in Steam Engines for utilisiition of waste 
steam from all high pressure engines, more 
particularly locomotive engines, so that from 
50 to 100 per cent, of the original power can 
be reproduced without boiler or extra fuel. 

593. BLACKBUKITE, W. E., 24 
Canning Street, Iiiverpool.— Self-Acting 
Steam Tube Cleaners. 

594. RICHAKDSON, JOHN, 64 
Torriano Avenue, Camden. Road, 
London, N.W. — Steam Engine Indicator, 
for taking continuous diagrams. 

595. LISHMAN, THOMAS, 19 
Blenheim Street, Newcastle-on-Tyne. 

— ^Apparatus for purifying and heating water, 
&c 

596. BRITISH Mi^KARSKI IM- 
PROVED AIR-ENOINB CO., Limited 
(THE), 110 Cannon Street, London, 
E.C. — ^The Mdkarski Impfoved Compound Alr- 
Engines, for railway and tramway traction : — 
(1) Tramcai Engines— Joseph Clayton, Soho 

ir 
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Foundry, Prefiton, Lancashire. (2) Tramcar 
Body — The Lancaster Wagon Co., Limited, 
Bailway Carriage and Wagon Builders, Lan- 
caster [W. C. Shackleford, Manager]; London 
Office, 1 Victoria Street, Westminster, S.W. 
(3) Air Compressing Machinery — The General 
Engine and Boiler Co., Hatcham Iron Works, 
Pomeroy Street, New Cross Road, London, 
S.E. (4) Permanent Way— The Denham- 
Olpherts-Molesworth system; Agents for Pa- 
tentees, Messrs. Thomson & Browning, 3 Vic- 
toria Street, Westminster, S.W. (5) Electric 
Signalling Apparatus — Mr. J. A. Tinums, 2 
Great George Street, Westminster, S.W. (6) 
Signals painted with the Patent Foo-Chow 
Enamels, which dry in three minutes, and are 
impervious to rain and atmospheric influences 
— Donald Macpherson & Co., Ejiott Mill, Man- 
chester, 106 Cannon Street, London, B.C. {See 
Outside, South Fromenade.) 

597. DICE, KERR, & CO., 101 
Iieadenhall Street, Xiondon, £.0.; Bri- 
tazmia Engineering Works, Kilmar- 
nock. — Kerr's Patent Portable Bail ways. 
(See Outside, South Promenade.') 

598. KERR, STUART, & CO., 20 
Bucklersbury, Iiondon, B.C.— Appliances 
used in the construction of portable railways 
and light narrow guage railways, rolling stock, 
locomotives, steam launches, tugs, and barges. 
(^See Outside, South Promenade.) 

SMITH, M. HOIiROYD, 
Halifax. — Electric Tramways. 
(See Outside, South Promenade.) 

ADAMS, J. H., 84 Fullerton Road, 
Wandsworth, London, S.W. CSee Choup 
XUL) 

ALIiIX & TRTTDYETT, 72 Walker 
Street, Burdett Road, London, E. (See 
Choup X) 



ANDERSOIf & GALLWEY, Cre- 
mome Works, Lot's Road, Chelsea, 
London, S.W. (See Group XI,) 

APPLEBY BROS., 89 Cannon Street, 
London, E.C. (See Group XI.) 

AYRTON & PERRY, 73 Great 
Eastern Street, London, E.C. (See Group 
XIII.) 

BATEMAN, A. H., East Greenwich. 

(See Group X.) 

BERNARD, JXTLIAN, 137 Long 
Acre, London, W.C. (See Group III.) 

BBRNAYS, JOSEPH, 96 Newgate 
Street, London, E.C. (See Group XL) 

BBZBR, HENRY, 12 Teddington 
Park Road, Teddington. (See Group XI.) 



BROCKELBANE, HENRY, 4 Old 
Jewry, London, E.O. (See Group F.) 

CALENDER'S BITUMEN TELE- 
GRAPH AND WATERPROOF COM- 
PANY, Limited (THE), 101 Leaden- 
hall Street, London, E.C. (See Group 
XUL) 

CAMBRIDGE SCIENTIFIC EN- 
STRUMENT CO. (THE), St. Tibb's 
Row, Cambridge. (See Group XXVIII.) 

CAMERON, LIEUT.-COL. D. H., 
R.A, Sheemess. (See Group XII.) 

CARPENTER, JAMES, 20 Dorset 
Street, New Town, Southampton. (See 
Group Vn.) 

COXETER & NEHMER, 28 & 24 
Grafton Street East, Tottenham Court 
Road, London, W. (See Group XIII.) 

DAVEY, PAXMAN & CO.. Engi- 
neers, Colchester. (See Complimentary 
List, page xlv.) 

DAVIS & CLOW, St. Helen's Works, 
Abingdon, Berks. (See Group VIL) , 

ENGELBERT & CO., 70 & 71 ! 
Bishopsgate Street, London, E.C. (See 

Group XIV.) 

GREENWOOD &i BATTBY, Albion 
Works, Leeds. (See Group X.) 

GULCHER ELECTRIC LIGHT ' 
AND POWER COMPANY, Limited. 
(THE), 4 Coleman Street, London, B.C. 

(See Group XUL) 

HATHORN, DAVEY, & CO.. Xeeds. 

(See Group XI.) 

HAWTHORN & CO., 22 Charing: 
Cross, London, S.W. (See Group II.) 

HILL, F. B., 69 Camplin Street, 
New Cross Gate, London, BJSi iSe^ 

Group XL) 

HOLDEN & BROOKE, St. Simon^s 
Works, Salford. (See Group X) 



HORNSBY, R., & SONS, Limited, 
Spittlegate Ironworks, Grantham. (6m 

Group 1.) 

HOW, JAMES, & CO., 78 Farring^. 
don Street, London, E.C. (See Gr<M^ 

XXVLIL) 
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HYDKATJIiIO ENGmBEBma CO., 
Limited (THE), Palace Chambers, 
Westminster, S.W. (See Group XL) 

K I NJil'i'lC BM'GINEEBING COM- 
PAinr (THiB), 36, 37 Brooke Street, 
Holbom, Iiondon, E.C. {See Group XIII.) 

KIN'GBFOBD, C, Iioai Chemical 
Works, Hackney Wick, Iiondon, E. 
{8ee Growp XVL) 

MACKENZIE, H. S., Penwenaok, 
Pabnoutti. (See Group VIIO 

TWAKKHAM & CO., 346 Edgware 
Boad, Iiondonj-W. {See Group VL) 

HAKSDEN, BOBEB.T, Tinsley Park 
Works, Attercliffe, Sheffield. (See Group 

MATTHEWS, DANIEIi, 67 Cornwall 
Boad, Briston Bise, Iiondon, S. W. {See 
Group VL) 

MAW, CHABIjES, 12 Aldersgate 
Street. Iiondon, E.C. {See Group VII.) 

MEBBYWEATHEB & SONS, 
Oxeen'wich Boad, S.E.; and 63 Long 
Aere, Xiondon, W.C. {See Group XI., 
Qiteen*s Gate Annexe.) 

; irOBI>SNPEIiT, T., 63 Parliament 
I Street, London, S.W. {See Group XXV.) 

' PABXTNSON^ W., & CO., Cottage 
Blfaie Works, City Boad, London, E.C. 
rpe Group XV.) 

[ PHOSPHOBBB0N2B CO. (Limited), 
Ii7 Sumner Street, Southwark, London, 
f UL {See Group II.) 

BAirSOMES, SIMS, & JEPPEBIES, 
[ lamited, Orwell Works, Ipswich. {See 
Qtoup 1.) 

MDDALL, WILLIAM, 10 South 
atreet; Finsbury, London, E.C. {See 
GrmipXIII.) 

SERKSTT, A B., & CO., 62 Hatton 
Garden, Iiondon, E.C. {See Group XIII.) 



SHABP & CO., 11 Holbom Circus, 
London, E.C. {See Group IV.) 

SMITH, A, & STEVENS, Janus 
Works, Queen's Boad, Battersea, Iion- 
don, S.W. {See Group XL) 

SPENCEB, JOHN, & CO., Atlas 
Works, Keighley, Yorkshire. {See 
Group. X.) 

TANOYB BBOS., Cornwall House, 
36 Queen Victoria Street, London, E.C. 

{See Group XL) 

TBAILL, W. A, Giant's Causeway 
Electric Tramway, Portrush, Co. An- 
trim. {See Group XIIX.) 

HmJEELj HAYWABD, & CO., 84 & 
86 Whitecross Street, London, E.C. 

{See Group II.) 

WARD, CHARLES JAMES B., 6 
Mitre Boad, Bidley Boad, Bochester. 
{See Group VI.) 

WABNEB, JOHN, &; SONS, Cres- 
cent Poundry, Cripplegate, London, 
E.C. {See Group XL) 

WAYGOOD, B, & CO., Palmouth 
Boad, G-reat Dover Street, London, S.E. 

{See Chroup XL) 

WEBB, PBANCIS WILLIAM, Loco- 
motive Department, London & North- 
western Bailway, Crewe. {See Group V.) 

WELMAN, JAMES, West Street, 
Poole, Dorsetshire. {See Group III.) 

WESTINGHOUSE BBAKE CO., 
Limited (THE), Canal Boad, King's 
Cross, London, N. {See Group XI.) 

WILLIAMS, T. H., AM.LC.E., 23 

Stamford Street, BlackMars, S.E. {See 
Group XI.) 

WILSON, J., VEITCH, & CO., 260 
Dqbbies Loan, Glasgow. {See Group 
XlV.) 

WOBTHINGTON PUMPING EN- 
GINE CO. (THE), 114 Queen Victoria 
Street, London, E.C. {See Group XI.) 
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Advertttemenit. 



BRUCE & BATHOS 

SYSTEM OF DREDGING & EXCAVATING, 

9, VICTORIA CHAMBERS, 
WESTMINSTER. 

HYDBAUIiIC DKEDGSB FOB OANAIi WOBX. 



HYDMTJUO 
DREDGEES, 

To raise from 80 to 1,000 
Tons per hour. 



SINGLE CHAIN 

EXCAVATORS 

To raise from 10 Cwt. to 
10 Tons per IMt, for 
sinking Cylinders and 
Bridge Piers. 




SteamDredgiii^ 
S 



1 

To raise from 20 to 80 
Tons per hour. 



SPECIAL 4-BUDED 

EXCAVATORS 

For working in 
Hard Material. 
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RAILWAYS. 

By Captain Douglas Galton, C.B., D.C.L., F.R.S., r.G.S., F.L.S., &o. 

One of the most striking fieataies in the progress which has ts^ken place in the material comfort 
of all classes of the population daring the last fifty years^ is the increased facility for moving 
from place to place. The richer classes could always travel. They could pay for comfortable 
carriages, even though the bad state of the roads required the use of many horses; and thus 
they could always move from place to place with more or less of discomfort. This was not the 
case with the poorer classes ; they had to walk, or at best could ride in the stage waggon which 
passed at unfrequent intervals and travelled at a rate little exceeding two miles per hour. Thus 
in former times the poorer classes were almost debarred from moving to any great distance from 
their homes. The present facilities of transit which the poorer classes ei^'oy a£ford a marvellouft 
contrast to that state of things. The alteration is due partly to railways and improved roads ; 
and partly to the development of mechanical skill and the great perfection to which workman- 
ship has been carried. The accuracy which has been introduced into the performances of the 
various machines (greatly owing to the introduction of uniform gauges, of which Sir Joseph 
Whitworth Was a great promoter) has enabled the manufacturer to turn out uniformly first-class 
work without being so entirely dependent as formerly upon the skill of the individual workman. 
The speed and smoothness to which railway travelling has attained would have been impossible 
without the machinery which makes an accurate fit in every detail ; nor would the perfection 
with which road carriages are now built be possible without excellent machinery. In these 
ktter the manufacture of wheels has undergone a remarkable change ; and indeed the beautiful 
wheels and other appliances of the bicycle and tricycle could not have been imagined without 
perfect machinery. The improvements in the roads have been very remarkable. Before the 
introduotion of railways the turnpike road was a first-class road, but the other roads were 
often badly formed and badly maintained ; and it is certain that, in the absence of roads far 
soperior to those which prevailed generally some fifty or sixty years ago, the bicycle and tricycle 
ooold not have attained to their present development. The application of steam to traction on 
any scale was impossible on an ordinary road, because the attempt to draw a number of vehicles 
by one engine results in the adhesion of the engine wheels tearing up the road. It is only by 
means of the hard surface which a railroad affords that the full effect of steam as a tractive force 
can be obtarned by means of a locomotive engine. It is, moreover, to the railway that the public 
is largely indebted for the great improvements which have taken place in ordinary roods. The 
lailway has introduced the habit of travel into the population; and this habit of travel has 
almost insensibly forced upon the community the improvement of the roads. 

When railways were first introduced into this country the vehicles which were adopted were 
copied from the then ordinary road vehicles of the period. The first-class carriage was formed 
of a coupe in front, resembling the old postchaise, with its yellow panels ; behind were bodies of 
the stage coach with its cramped accommodation. The second class were at first made with open 
sides, but subsequently altered to nearly resemble the first class, but with less window space and 
without cushions or lining. The third class were either open or dark boxes, often without seats. 

It seemed as if railway managers considered the third class as only to be admitted on 
snffeiaoce, and the Legislature had to interfere to obtain decent accommodation for this class 
which has now become, under more enlightened views, the most paying class of the community. 
Everything was done by the railway manager to make the lower classes uncomfortable, and thus 
to drive people to take higher class tickets. They did not recognise the importance of inducing 
or rather of educating the people to travel. It is to this aristocratic tendency which prevailed 
till within the last twenty years that the progress made up to that time in improving the vehicles 
on railways was so slow. Contrast this with America. In that new country tho railroad was 
the easiest made road, and it became practically the only road for opening out her vast territory. 
Every one of necessity had to use it : the democratic feelings of the community, and the absence 
of a rich aristocracy, led the managers to adopt one class of carriage for all classes. The form of 
yehiole adopted was governed by another consideration, before the introduction of raUroftds in 
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America the main lines of travel had followed the course of the rivers by means of steamboats. 
The idea of the American railroad car was borrowed from the saloon of a steamboat. The i 
features which mark this adaptation are the self-contained arrangements in a carriage which ' 
make it unnecessary for through passengers to get out at roadside stations ; the facility of moving ' 
about in the carriage or of standing in the open air on the platform ; the facility of passing from i 
one part of the train to the other. The Americans, in placing the steamboat saloon on wheels, i 
were compelled by its length to adopt the bogie truck, an arrangement till recently peculiar to j 
that country. The long distances passed over led them to convert the train into travelling \ 
hotels, and this example is at last being gradually followed in Europe. ^ 
The improvements which have taken place in railway carriages during the last twenty-five ] 
years may be said to date principally from the development of the third-class traffic. This ^ 
development -is largely due to the Influence of Sir James Allport, who, as manager of the Midland 
KaUway, introduced third-class carriages into all trains, an example speedily followed by g^l the 
other railway companies ; the unproved third-class accommodation necessitated alterations in the 
carriages allotted to other classes. These various improvements in railway plant naturally fell 
under the heads of economy, safety, and convenience. Increased economy in railway working^ in 
late years has been largely assisted by the improved road-bed, as well as by the improvements 
in machinery, which have diminished the train resistances. In respect of the road-beds the 
improvements in England are mainly due to the greater care bestowed on drainage and ballasting ; 
the cross sleeper road with chairs appears hitherto to have retamed the favour of engineers, 
although it may be predicted that sleepers of iron or steel, with adequate elasticity or cushions 
for the rail-bed, will eventually supersede them ; in America, the plentiful supply of timber 
seems to have induced American engineers to adhere to the practice of spiking or bolting' the 
rail to the sleeper without the intervention of a chair. The fished joint has become muversal, 
but improvements are still being made in proportioning the strength of the fish-plate to the duty 
it has to perform, and in the method of its application. Iron rails are being largely superseded 
by steel rails. These improvements all tend to diminish the train resistances. The valuable i 
series of experiments made by the Institution of Mechanical Engineers on lubricants, as well as 
a somewhat similar series in America, has an important bearing on the question of the train 
resistance due to the journal friction. These experiments illustrate in an interesting manner 
how the vehicle floats, as it were, on the lubricant, and they serve as a guide to the class of 
lubricant which it may be desirable to apply under diflfering conditions of speed ; as well as to 
indicate the direction which might be advantageously followed in altering the form of the axle- 
boxes. It is remarkable that, although the question of train resistances has received some 
elucidation in the United States, we have in this country no connected published data on the 
question, since the experiments made at the time of the battle of the gauges, from 1814 to 1846; 
by Mr. Wyndham Harding and Sir Daniel Gfooch. Since those experiments the road-beds have 
improved, the machinery has been improved in respect of form, material, and perfection of 
workmanship; the distances between carriages, which under certain conditions form aa 
important element of train resistance, have been modified. Experiments have no doubt been 
made by individual locomotive engineers, and it would be of great value to collate these and to 
supplement them by a well-oonsidered series of additional experiments. 

So £eu: as safety is ooncemed, the small number of accidents in the course of traffic is a souroe 
of constant wonder. Aocidentd to engine-drivers afford a fair measure of the comparative safety 
which has been attained. This is illustrated in an interesting manner in the reports jnst 
published of the Enginemen and Firemen's Mutual Assurance Society on the Great Western 
Bailway ; the results shown are as follows : — 
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and indeed it may be accepted as a near approximation to the truth that the number of these 
Accidents is now not above one-third of what took place in 1862. The two great causes of 
. accident which largely prevailed in the early days of railways, viz., the fi-acture of tyres and 
axles and collisions, may be said to have almost disappeared. The improved methods of fixing 
the tyres to the wheels, the increased strength in the tyres and their flanges, that is to say, 
the better proportions observed between the strength of the material and the work it has to 
perform ; the improvements in the construction of wheels and axle-boxes, as well as the better 
understanding of the laws governing the nature of the material and its treatment and applioation, 
have all contributed to this result. But it must not be forgotten that the improved condition of 
the roadway on railways generally has had an important influence on the diminution of fractures 
^of tyres and axles. ^ 

In respect to collisions, there are three improvements which have mainly oontributed to 
diminish their frequency, and the general introduction of which the last twenty-five years have 
witnessed. Two of these relate to the road or the maiiagement, viz., the block system and the 
.interlocking of switches and signals ; and it is somewhat remarkable that electrical arrangements 
for effecting these purposes have not yet attained a wider practical application. The third 
appertains to the vehicles, viz., the continuous brake. It is remarkable how slow the railway 
oompames were to introduce these improvements until compelled to do so, either by the force of 
opinion or by legislative enactment ; and it is far from improbable that had the continuous 
brake been earlier introduced, the importance of the block system would not have been so fully 
recognised. 

la the earlier days of railways it was thought sufficient to allow one brake to every six or 
eight carriages in a train ; and with slow speeds and a limited traffic more brake power in a 
tiain was not so imperatively necessary as it now is. But under these conditions trains 
travelling at high speeds require a mile, and trains at lower speeds require often nearly half 
a mile in which to stop. Consequently, whilst in clear weather this small amount of brake 
power may not have always been a source of danger, when foggy weather prevailed, so that 
the state of the line far ahead could not be ascertained, collisions became frequent. Mr. Fay 
and Mr. Newall appear to have first suggested continuous brakes in this country, and their 
brakes were long in use on the Lancashire and Yorkshire Railway. But they could not be 
applied to more than a limited number of carriages. Various inventions followed, the main 
object of which was to convey force from the engine and the guard's van to act upon the wheel 
wuiace of each carriage. Steam and water, a vacuum, and air pressure have all been tried. 
At the present time the vacuum brake and the air-pressure brake {i,e. the Westinghouse) 
iiave been the most universally adopted. The points in continuous brakes which determine 
their Talue are, 1st, the power of so regulating the pressure as to prevent skidding of the wheels, 
beoanae the skidded wheel has a much less retarding effect on the train than the braked rolling 
wheel; 2nd, the simultaneous application of the brakes to every wheel of the train. The 
importance of this is obvious with trains travelling at high speeds, and will be at once apparent 
from a consideration of experiments made on a train of twenty-one carriages with the air- 
pressure brake and the vacuum brake. With the pressure brake, on the application of the 
brakes, the brake-blocks began to move on the vehicle next' the engine in a quarter of a second 
and in the last vehicle of the train in three seconds, and the brake was full on in one-and- 
a-half seconds on the vehicle nearest the engine, and in five-and-a-half seconds on the last 
vehide of the train. With the vacuum brake, the brake-blocks began to move in half-a-second . 
on the vehicle next the enguie, and in five-and-a-half seconds on the vehicle at the rear of the 
train; whilst the pressure was not full on for seven seconds on the vehicle next to the engine, 
nor for more than half a minute on the vehicle at the rear of the train. These results are 
merely mentioned to illustrate the general aspect of this question, because important modifl- 
oaiions have been introduced into both classes of brakes since these experiments were made. 
It is obvious that if a train is travelling at high speed, and if the brake-blocks are applied 
at the fri>nt of the train for some seconds before they act on the rear vehicles, the tendency 
would be for the rear vehicles to override the front vehicles. There is another important 
point which a continuous brake should possess, viz., it should be automatic in its action if a train 
breaks asunder — ^that is, the sepcuration of a part of the train should cause the brakes at once to 
be appUed. It is to be hoped that before long the automatic continuous brake will be equally 
appUed to goods and passenger trains. 
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There is one class of accident on railways which has not yet led to material improvement in ' 
the machinery of railway carriages, viz., accidents from coupling and uncoupling the vehicles. 
The huflfers, couplings, and carriage connections generally have not undergone much change in 
the last twenty-five years ; aad the old methods of attachment still leave much to be desired. 
The main features of improvements in the comfort of railway carriages which have been , 
introduced in the last twenty-five years are partly due to the recognition by railway managers that 
the third class afford productive traffic, and deserve therefore fair treatment and encouragement; , 
consequently the third-class carriages have been materially improved. The increased distances ^ 
over which trains now run without stopping have led to the introduction of lavatory carriages 
in the first class, an improvement apparently derived from American esiample. This is a feature ■ 
of carriage construction which is rather applicable to trains travelling long distances than to a ■ 
particular class, and which is of equal importance for all classes carried in the long distance 'M 
trains. The warming of carriages has been unproved on well-conducted railways, so far that I 
the third-class passenger is no longer debarred from a foot-warmer, but the arrangements for M 
wanning still involve much labour and trouble, and are not very effective. The principle in 9 
thiB country is sim^ply to store the heat in a metal vessel by means of hot water. The fire, ■ 
with a boiler and hot-water pipes, used in the Pullman car, have not received extension in this V 
country ; and no doubt, under the best arrangements, a fire presents elements of danger in case ^ I 
of accidents. An improved method of utilising stored-up heat has recently been applied to foot- 
warmers by the London and North- Western Bailway Company, which deserves notice, as it ■ 
saves labour, although it does not seem to have been adopted on other railways in this country. ■ 
This consists of using in the foot-warmer acetate of soda instead of water. Acetate of soda is 1 
a neutral salt in crystals, which melts somewhere about the boiling point of water. The foot- I 
warmer, after being completely filled with the crystals of this salt, is sealed hermetically. The * 
foot-warmer is then put in an oven, or in a bath of boiling water, until the crystals are melted, 
and the acetate of soda assumes a liquid form. The foot-warmer will then cool down gradually, 
in which operation the liquid.crystallises. Daring this crystallisation it throws out the latent i 
heat absorbed to convert the salt from a solid to a liquid form. It is said that these foot-warmers 
remain hot for eighteen hours, and that even then the crystallisation is incomplete, and that on 
tapping or shaking the foot-warmers the crystallisation of those parts of the substance which 
had remained unorystallised commences, and the foot-warmers become hot a second tiine. The 
lighting of railway carriages on most lines also leaves much to be desired, but it is satisfactory 
to find that iijaproved methods of lighting railway carriages are now receiving attention. The 
gas-lighted carriages were a great advance upon oil; but the electric light bids fair soon to 
supersede both. There are two methods of applying the electricity which are under trial, 
and a mention of which will sufficiently illustrate the practice for present purposes. One is 
to place a dynamo in the van worked by the rotation of the axle, the electricity from which 
is collected in a storage battery, and is available for use whether the train be moving' or 
stationary and whether the engine be attached or not to the train. The other is the generatioa 
of electricity by a small auxiliary engine attached to the boiler of the train engine, which 
supplies light to the train so long as the engine is attached to it The subject of the lighting' 
of trains by electricity is now in its infiwicy, but it cannot be doubted that before long, in 
consequence of its great convenience, it will supersede every other form of lighting for train 
service on railways. 

The gradual improvements which have taken place in the last twenty-five years in the comfort 
of railway carriages are traceable to the competition for through traffic of the mam lines of 
railway. Those lines where competition is absent are often treated to scant accommodation and 
to antiquated carriages; but by degrees, as the standard of accommodation is raised in the country 
generally, they also attain to a participation in the improvements, and the progress made in the 
last twenty-five years certainly justifies the view that the system' upon which the railways of thia 
country are constructed and managed by private enterprise has hitherto been of enormous and 
progressive benefit to the public, an4 so long as this competitive spirit prevails the improve- 
ments ^1 contiupe* 
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i GROUP v.— RAILWAY PLANT. 

[ SOUTH GALLERY, MIDDLE COURT. 

I [For ConstrucUon of Batluoays and Tramways, 
gee Choup III. ; for LocomotiveSy see Group 
IV, ; for Common Boad Locomotives, see 
Group VI. ; for Signals, see also Group XIIL'] 

603. HEBERIiBIN- SBLP-ACTma 
EAIIiWAY BRAKE CO., Limited, 
18 St. Dunstan's Hill, Iiondon, KC— 

Automatic Friction Brake for railways and 
steam tramways, and available both hs a hand- 
brake and continuously. Groups of these brakes 
ean also be worked in goods trains by a single 
hiakesman or by the eugine-driver, whilst they 
provide a cheap and simple form of engine brake 
for emergencies. 

604. McKTayZIE & HOLIiAND. 
BAilway Sij^al Engineers, Worcester, 
— (1) Fall Size Apparatus for working and 
interlockiDg railway points and signals at a 
etatioD with a level crossing, with gearing for 
workiDgcroesiDg gates interlocked with points 
aod signals. (2) Model of a Station with level 
crossing, illustrating the working and inter- 
locking of railway points, signals, gates, and 

I wickets. (3) Model of a Railway Junction, 
[ showing the working and interlocking of points 

and signals with Fisher's patent improved 
>&eing point lock. Also other railway safety 

applSnces. 

\ 60s WEBB, FRANCIS WILLTAM, 
I Iiooomotive Department, Iiondon & 
! Iforth Western Railway, Crewe. — (1) 

Improvements in or applicable to locomotive and 
traction engines. (2) Improvements in radial 
i axleboxes for locomotive and other rail and 
' tramway vehicles, (3) Permanent Way of 
BaUways. (4) Interlocking Signalling Appa- 
isntiis. ^5) Actuating Railway Points and 
fignals. 

606. MEBRYWEATHER & SONS, 
;0ieenwicli Road, S.E. ; and 68 Iiong 
Acre, IfOndon, W.C. — Locomotive for street 
tramways. The engine is fitted with improved 
condenser, speed governor, steam brake, 
dupUcate levers. It is specially adapted for 
steep gradients, and is free from noise either of 
blast or machinery. It is also smokeless, and 
the exhaust steam is effectively condensed. 

667. WESTINGHOUSE BRAKE 
CO., Limited (THE), Canal Road, 
Wking'a Cross, London, N. — (1) Auto- 
■aatic Air Brake and Passenger Communication 
pbr ndlway trains. (2) Direct-acting Pumps 
»>r air, vacuum or water. 

608. SAXBY & FARMER, Canter- 
bury Koad, Kilbum, Iiondon, N.W. — 
^^way Signals and Safety Appliances. 



609. VACUUM BRAKE CO., Lir 
mited (THE), 32 Queen Victoria Street, 
Iiondon, E.C. ; Engineer, ALFRED L. 
SAOR]^, C.K— The Vacuum Automatic Con- 
tinuous Brake, with universal coupling. 

610. FALCON ENGINE AND CAR 
CO., 41 Coleman Street, London, E.C.— 

(1) Steam Tramway Engine. (2) Working 
Drawing of condensing tramway engine [Scott 
Russell's Patent]. (3) Photographs of engines 
and cars. 

611. BLACK, HAWTHORN, & CO., 
Gateshead - on - Tyne. — Steam Tramway 
Motors. 

613. WILSON, J. EDWARDS, Rose- 
dale Villa, Leytonstone, Essex. — (1) 

Improved System of constructing railway 
vehicles, with central buffing and drawing. 

(2) Apparatus for working switches, crossings, 
and signals, with automatic adjustment for heat 
and cold. (3) A Continuous Brake independent 
of the bearing springs in action. 

614. KELLY, R. R., 3 Pall Mall 
East, London, S.W.— (1) Railway Brake 
and Signalling. (2) Pneumatic Brake. (3) 
Working Vacuum Brake Apparatus. 

615. HARDING, A. B., 1 Albion 
Villas, Catford, London, S.E.— Improved 
Screw Brake. 

616. HEARD, THOMAS, 3 Victoria 
Street, Sheflleld.— Patent Telescopic Rail- 
way Wagon Chain Lifter and Coupler. 

617. HUMBERSTONE, JAMES S., 
Byworth Villa, Glenhurst Road, Brent- 
ford, W. — ^Improvement in brakes, blocks, &c. 

618. CLAY, RICHARD, Muswell 
Hill, London, N. — Signalling Apparatus to 
supersede semaphores and fog signals. 

619. BARROW, THOMAS, The 
Oaks, Rock Lane, Rock Ferry, Birken- 
head. — Detonating Signals for railways. 

620. WELCH, E. J., COWLING Sc 
SMITH, W. PARKER, Palace Cham- 
bers, Bridge Street, Westminster, Lon- 
don. — The Welch-Parker Smith Automatic 
Brake for railway and other vehicles. The 
action of the brake is controlled either by hand, 
or by a vacuum, or by compressed air, according 
to the system with which the engine of the train 
happens to be fitted. 

621. DUPLEX BRAKE CO. (THE), 
11 Queen Victoria Street, London, B.C. 
— Vacuum Brake Apparatus for use on railway 
trains. 

622. KAYE, J., & SON, 93 High Hol- 
bom, London, W.C— (1) Lock for railway 
doors. (2) Patent Railway Coupling, 
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623. HODGSOir, A. P., 4 Morton 
iPlace, Ijondon, S.W.— Self-acting Eailway 
Station Indicator. It is placed in each carnage 
to notify to travellers the approach of the train 
lo a station at which he is about to stop or 
change carriage. It is entirely automatic 
whether the train travels on the main line, 
branch or connection line. It consists of a map 
iind a rod worked by contact surfaces between 
the rails. 

624. RIDSDAIiE & CO., 54 
3linories, Iiondon, E.C. — ^Railway Lamps. 

625. MOORE, A., Sekforde Works, 
St. James* Walk, Clerkenwell, London, 
E.C. — (1) RaUway Lamp Reaectors. (2) 
Railway Ventilators. 

626. CHIDIjEY, RICTTATO, 39 
Whittington Road, Wood Green, Lon- 
don, "N. — Improved Registering Fog Signal- 
ling Apparatus, for use upon railways. 

627. MILDRED, ALFRED S., 114 
Grange Road West, Middlesbrough.— 

Coupling Apparatus. A simple but effective 
arrangement for coupling and uncoupling rail- 
way trucks from the side, avoiding the necessity 
tor railway servants passing between the buffers 
or over the rails. 

628. HALL, JOHN D., 8 Victoria 
Terrace, ITewbiim. — Sprint Compensator 
for adjusting and preventing breakage, and 
taking off dead weight, &o.j in the working of 
signal wires on railway signals or telegraph 
wires. 

629. LAMMERS, C. L. H., 2 Rose- 
worth Terrace, Oosforth, Wewcastle- 
on-Tyne. — Improvement in tramcars, railway 
carriages, and other vehicles. 

630. RHOADES, a. W., 5 & 7 La- 
burnum Street, Kingsland Road, Lon- 
don, E. — Automatic Couplings of railway 
trucks and carriages. 

631. HUMBLE, STEFHEir, 5 West- 
minster Chambers, Victoria Street, 
London, S-W.—Safety Drawbar for Railway 
rolling stock. 

632. McLaren, R. L., 20 Sucklers- 
bury. Queen Victoria Street, London* 
E.C. — ^Xmpzoved Device of varying the gauge 
of carrying wheels, especially railway wagons, 
thus avoi£ng the cost and risk of transhipping 
goods from one gauge to another. 

633. BEAUMONT, H., 104 Qrosyenor 
Road, Thames Bank, London, S.W.— 
Automatic Railway Coupling. 



634. MORRIS, H., Queen's Cham- 
bers, Manchester. — (I) Railway SignalliDf 
for foggy weather. (2) Pouget's Speed Re- 
corder. (3) Pignatelli's Ventilator for railway 
carriages, for the supply of air without dust 
(4) Morris & Pouget's Lubricator. 

635. JOHNSON'S COMPENSATOR 
CO., Limited, Queen's Chambers, John 
Dalton Street, Manchester.— (1) Liquid 
Compensator for signal wires. (2) Back aod 
Pinion Compensator for point rods. (3) De- 
tector Springs for facing points. (4) Improve- 
ments in railway signalling during foggy 
weather. (5) Pouget s Speed Becorder fif 
locomotive and other engines. (6) Morris 4 
Pouget's Lubricator. (7) Pignatelli Ventilator 
for railway carriages, for the supply of aff 
without dust. 

6^. RICHAKDSOW & GEEEN- 
WOOD, Parliament Street, Harrogate 
— Improvements in apparatus for coupling and 
uncoupling railway carriages, locomotives, and 
vehicles. (1) Apparatus for tightening « 
slackening the couplings of passeager traiM. 
(2) Improved Duplex Safety Drawbars for 
railway rolling stock. 

637. SYKES, W. R., 84 Kirkwood 
Boad, Nunhead, London, aE.-Combined 
Electric Interlocking and Blocking System for 
railways. 

638. M AWL AM, WILLIAM, H 
Vane Street, Stockton-on-Tees.— Coupi^ 
and Uncoupling Railway Trucks. 

639. HAKBISSOM-, JOHW, 185 Wdl 
Street, Hackney, London, E.— AutomaM 
Apparatus for interlocking, and other railwg 
signals. Every train in passing ensures w 
signal being placed at danger, until taken m 
by the signalman only, and who can aotnate » 
to danger at any moment, in the usual way. 

640. BANISTER, F. D., Biigine«Jj 
Office, London, Brighton & South Coa« 
Railway, London Bridge Termini* 
London, E.C.— Safety Lock for points and 
signals. 

641. COWDY, J., & CO., 40a 
Street, Cannon Street, London, B-^.- 

(1) Patent One-handed Tricolour Signally 

(2) Patent Lock Nut Lever Frame, shovog 
new trigger and lever locking for railway sig- 
nals. (3) Parabolic Engine Head Lamps- 

642. JONES, W. R. a (Agent,^ 
PR&CE), 262 Gresham House, «J 
Broad Street, London, B.O. — PW* 
Flexible Buffer and Screw Coupling. 

643. THOMPSON, WILLIAM, ]J 
Phoenix Street, NewBham Freelgft 
Blythe, Northumberland.— Lock Smtf 
and Wire Compensator. 
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(44. BELLING, QEOBQE F., 2 
iuiar Paris Boad, Manor Park, Essex. 

-Improved Automatic Coupling for railway 
wagons, and other vehicles. 



(45. HENSON & CO., Brook Side 
ion Works, Hun's Street, Derby.— (1) 
hUny Signal Wire Begulator. (2) Apparatus 
r placing fog signals on rail or replacing in 
iparatiis if not required. [Worked from signal 

d^d. SCOTT, U. H., 15 Kentish 
town Bead, London, "N.W. — Improve- 
itB in Carriages. (1) Patent Elastic Naves 
wheek. (2) Noiseless Window Boilers. 
9 Patent India Rubber and Boiler Break 
kcks. (4) Also a means by which passengers 
m c&ll the attention of the guard and driver 
Dsny compartment of any carriage in the train 



'^.HOSHEB, F. H. & F. 70 
togntfi Park Boad, London, N.W.— 
^Oonqsessibleand Sliding Platform Safety 
JhOnjOuiiage. Constructed so as to absorb 
'ini fliu lessen the shock on the occurrence of 
^iMm. This invention is equally adapted 
Id oreiy description of rolling stock. 

Li* PIONEBB PAINT CO., Limited 
Kl), 6a Aldermanbury Postern, 
bn, E.C.— Luminous Railway Carriage, 
model of the coach now running on 
nth Eastern Railway Co., the interior 
I entirely painted with Bedmain's luminous 

. PTDLBB, T. CLAXTOW, 18a 
G^rge Street, Westminster, 
B,W. — (1) Improvements in the 
«k of railways and tramways. (2) 
I Valve-Gear for railway or tramway 
I or other steam engines. 

GK>VBB, H. CHABLES, Beech- 
Claremont Boad, B^hgate, 
,lSr. — ^Patent Draught Shield Railway 
e Window. Swings open on either side, 
I moving up and down ; suitable also 
carriages. 

.BOBINSOK, J. B., Crown 
ir Winohester Terrace, Park Lane, 
J Middlesex. — ^Improved Sliding 
for railway carriages, broughams, 
onmibuses, dinner lifts, enquiry 

^PAYTON, WALTEB, 88 Mas- 
^fioad. Brook Green, Kensington, 
W. — Improvement in carriage door 

t^LATcocK, willlam: a, 

ShefELeld. — Patent Self-acting 
' Window Blind Apparatus, for railway 
B, steamboats, tramcars, household pur- 



655. BICHABBSON, JOHN, 64 Tor- 
riano Avenue, Camden Boad, London* 
N.W. — ^Improvements in the oonstruction of 
tramways and tramway wheels, for rendering the 
roadway less objectionable to ordinary vehicles. 

656. aBOOMBBTDOE, CHABLES, 
Cliftcotte, Oliver Boad, Leyton, Essex. 
— Auto-pneumatic Apparatus for fastening doors 
of railway and other carriages while-in motion, 
and unfastening the same on the cessation of 
motion. The object of this invention is to pre- 
vent passengers entering or alighting from car- 
riages while such carriages are in motion. 

657. BBADLET, WILLIAM, 18 
Collegiate Crescent, Broomhall Park, 
ShefQleld. — Improvements in locks and latches. 

6^ WALTOMT, WILLIAM, & O. T. 
IB vING, Mnrton House, Bishopwear- 
mouth, Sunderland. — The Wing Coup- 
ling, an invention for coupling and uncoupling 
railway rolling stock direct from engine or 
brake van. Can be worked while train is either 
standing or in motion. 

659. SHABPLEY, C. P., 22 Villa 
Boad, Brixton Boad, Brixton, Surrey. 

— Anti-dangerous Life-preserving Couplings for 
railway carriages, self-acting or otherwise. 

660. BO E, JAMES THOBNE, 
Earlsfield Villas, Balliam Park Boad, 
London, S.W.— The Boe Coupling for auto- 
matically coupling and uncoupling railway 
wagons, &c. 

661. STONE, BOBEBT, 88 Lawrence 
Hill, BristoL — Improved Coupling for railway 
vehicles. Any number of vehicles can be at- 
tached or detached, standing or running, at any 
speed, or at any given point 

662. DAVIS, ATiFBEP, Parliament 
Mansions, Westminster, London, S.W. 

— ^The Janney Coupler and Buffer. 

663. SIMPSON, D. K., St George's 
Crescent, LiverpooL — Bailway Station 
Automatic and Non-Automatio Indicator. 

664. BOLT, THOMAS, 6 Blake 
Street, Middlesbrough.— Improvements in 
couplings for railway carriages and ixuxika and 
other vehicles. 

665. WINTEB, MEBIOOT, & 
FBOST, 56 Condmt Street, Begent 
Street, London, W. — (1) Improvements in 
wheels and axles for railway, tramway, or other 
rolling stock. (2) Apparatus for raising and 
lowering windows of railway and other carriages. 
(8) Suspension BolLer^,Cov6ring for tramcars 
and omnibuses. 
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666. HAT.Ii, JOH19^ JAMES, Upton, 
Slough, Bucks. — Train Communicator, or 
Day and Night [detonating, disc, and red light] 
Alarm Signal. Communication between pas- 
senger, guard and engine driver. 

667. BIiECTRIC SIO^NAIi CO., Li- 
mited, 62 Hogarth Koad, West Ken- 
sington, Iiondon, S-W. — A System of Eail- 
way Signalling. According to this system- the 
ordinary visual signals are repeated on the 
engine, and as long as the semaphore is set at 
danger an audible signal also is maintained on 
the engine. This is effected either by making 
or breaking an electric circuit. The progress 
of the train along the line is indicated to the 
signalman, and the duration of each danger 
signal is automatically recorded. When the 
train rests on the line any message may be sent 
to or from it. 

668. TURNBULIi, LIEUTENANT- 
COXjONEIj J. R., The Priory* Torquay. 

— System of calling attention of guard and 
engine driver in railway carriages. 

669. H'ATT, JAMES, 35 South 
Molton Street, Oxford Street, Iiondon, 

W. — Apparatus for placing fog signals in 
position on railways. Suitable lor long dis- 
tances, and blocking line, and can be worked 
with semaphore. 

BETTIjEY, J. H., 42 Old Broad 
Street, E.C.— (1) Duplex Universal Money 
and Account Check. (2) Koad and Bail way 
Starter. (3) Inner Flange Brake. (4) Im- 
proved Springs. (5) Auxiliary Car Starter. 

SAT7in>ERS, IiAWREWCE, 2 Vic- 
toria Mansions, Westminster, Ijondon« 
S.W. — (1) Whiteman's Automatic Check 
System of Bailway Signalling. (2) Meakin 
Tram Kail. (3) Model of Darling's Railway 
Carriage and Wagon Couplings for the pre- 
servation of life by enabling the operations of 
coupling and uncoupling to be performed 
without going between the vehicles. 

WISE, CHABIiES, 29 Harvel Ter- 
race, Willow Walk, Bermondsey, Iion- 
don, S.E. — Compensating Apparatus for 
long lengths of working signal wires. To 
counteract expansion and contraction caused by 
variation of temperature. 

BBIEBIiEY & CO., 21 Sixth 
Avenue, Queen's Park, W. — (1) Railway 
Safety Appliances. (2) Champagne Stand. 
(3) Improved Appliances for working railway 
points and signals. 

DA VIES, ISHMAEIj, Derby Villas, 
Amherst Street, Brook Koad, Fallow- 
field, Manchester. — Patent Bailwfiy Wagon 
Conpling. 



COIiQUHOUN, JOHN, X EoycaTer. 
race, ^ Edinbiurgh. — Automatic ContiimoBi 
Brake. 

BBOCKEIiBANK, HENBY, 4 Old 
Jewry, Iiondon, E.C.— Models illii8tratiii|: 
patent momentum railway brake and conibined 
strictly absolute block system as fitted to paa* , 
senger and goods stock. 

BROCKEIiBANK, T. ATTWOOD, 
34 Bylett Road, Shepherd's Bush, 
London, W. — Automatic Bail wayCoupling* 
The alteration from manual coupling as it not 
exists to automatic action can be done ou 
wagons whether loaded or light and of every 
description in any shunting yard in balf* 
an-hour, leaving the drawhook to be used witi 
chain coupling on emergency. 

POWEIiIi, THOMAS T., Jam* 
Street, Harrogate. — Powell's Patented 
Apparatus for signalling on railways by meaffl 
of electricity or magnetism, between thepassen- 1 
gers and attendants of a train while in motion; 
and also to signalmen at the signal-cabini, 
localising the position of a train within a block, 
so that the signalman may always knoir the 
exact position of a train approaching bijn. 

FABES, T., Aston Terrace, BromB- 
grove.— Patent Coupler, for coupling and , 
uncoupling railway wagons and truclffl, and 1 
thus avoiding the shunter getting in betweea 
the buffers. 

STEELE, JOHN", Chelmsford, Bsaa 

— Bailway Platelayers' Signal of approaching 
trains. 

AUTOMATIC APPAILATUS CO., 
Limited (THE), 16 Rue Bleue, Paris 
(Agent, A. MA OKIE, 19 Hop fc; 
change, London, S.E.), (COMPAGOT ' 
DES APPABEILS AUTOMATIQUg 
POUR ACCROCHER LBS WAGOB8 
DE CHEMIN DE FER).— Apparatnsftr j 
coupling and uncoupling railway carriages an« 
trucks. {See Outside, South Promenade.) 

TIMMIS, L AUGUSTUS, 2 Great 
George Street, Westminster, London, 
S-W. — Improvements in Electro-Magneto, 
working, locking and interlocking of Ewl^y 
Signals and Points, and Bailway Brakes. (Ss* 
Outside, South Promenade.) 

SOUTH - EASTERN BATLWAj 
GENERAL MANAGER'S OFFIC* 
London Bridge Station, London, SJL^ 
Goods and Coal Wagons constructed so as to : 
be run at express speeds. (1) Is a wagon « 
the type now being built by the South-Eaataa ; 
Bailway Company at their Ashford Works 
carrying goods and general merchandise at vm^ 
maximum rate of speed. This wagon is fn** \ 
nished with wheels and axles similar to oairi*^ 
axle boxes for oil or grease, india-rubber buffer 
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draw springs, aorew oonpling and safety 
ins. (2) Is another type of wagon built by 
^ Soath-Eastem Bailway Company to travel 
maximiim speed, for the oonveyanoe of coal 
Is. This wagon is famished in like 
to the last-named. (See (hUnde, South 
mmade.) 

iOASSER P ATggr r BAIL JOINT 
Limited (THE), Castle Court* 
fiffield. {See Group ILL) 

ILTim, a SBAXiY, 12 Woodstock 
Bedford Park, OMswick, Iion- 

W. (See Group IV,) 

IFPLEBY BBOa, 88 Cannon Street, 
mdon, E.C. (See Group XI.) 

ASEHAK BBO& & WTLSON, Li- 
lted, Yorkshire Steel ft Engineering 
orksft Crucible Foundry, Sheffield. 

A7EBT, W. &; T., Digbeth, Bir- 
and 14, 15 & 16 Cow 
Street, Iiondon, E.C. (See Group 
U (luat'i Gate Anr*exe.) 

JBATHO, W. F., 9 Victoria Cham- 
Westminster, Iiondon, B.W. (See 
Uidej South Promenade.) 

>07D, H. P., Iron Manufacturer, 
ithampton. (See Group XXIV.) 

aOWN, J. D., Sc CO., 49 Fenchurch 
rt, London, E.C. (See Group HI.) 

tOWlTLBE & CO., City Saw Mills, 
Btmdas, Qlasgow. (See Group III.) 

rCEL£7, W. ft CO., Patent Piston 
b, ICillsands, Sheffield. (See Group 



ABFBKTEB, JAMAIS, 20 Dorset 
\ New Town, Southampton. (See 
VU.) 

UBK ft STANFIELD^ 6 West- 
w Chambers, Iiondon, S.W. (See 

ttiCLOUGH, J. £. H., 22 ft 23 
Street, Dublin. (See Group Vl) 



iEIjIj, & T., Barr's View, 
OarUsle. (See Group III.) 



^TIDSON, C. E., 7 Nevem Boad, 
B.W. (See Choup XXVI.) 

miilE ENGINE ft ROLIiINO 
CO. (THE), Palace Chambers, 
bninster, Lonaon, aW. (i9e6 C^roup 



FOOIiET, HENB7, ft SON, Albion 
Foundry, IdverpooL (See Group XI.j 
Queen's Gate Annexe.) 

FOX, EDWIN, ft CO., Iiimited« 
Magnetic Telegraph Wire Works, 
Millwall, London, E. (See Group Xltl.) 

HABD7 PATENT PICK CO., Li- 
mited, Sheffield. (See Group IL) 

HINDSON, WM., 8 Claremont Park, 
Qateshead-on-Tyne. (See Group HI.) 

HOWABD, J. ft F.» Britannia Iron 
Works, Bedford. (See Group I.) 

HYDBAXTLIC ENQINEEBINC CO., 
Limited (THE), Palace Chambers, 
Westminster, London, d.W. (See Group 
XI.) 

JACKSON, J., 8 Frederick Place, 
Gray*s Inn Boad, London, W.C. (See 
Group IV.) 

J^SLLiY, SON, ft JONES, 198 Blacks 
fHars Boad, London, aE. (See Group 
XXIV.) 

JENKIN, F., 8 Great Stuart Street^ 
Edinburgh; and 58 Old Broad Street, 
London, E.C. (5ee Group XIII.) 

KAYE, JOSEPH, ft SONS, Patent 
Lock Works, Soutii Accommodation 
Boad, Leeds; and 98 High Holbom, 
London, W.C. (iSee Group XXIV.) 

KINETIC ENGINEEBING CO. 
(THE), 86-87 Brooke Street, Holbom, 
London, E.C. (See Group XIII.) 

LEADBEATEB, SAMUEL, Machine 
Maker, Morley, near Leeds. (See Group 
III.) 

MUNICIPAL APPLIANCES CO., 
Limited, 87 Victoria Street, Liverpool. 
(5ee Group III.) 

PATENT (METAL) DIE CO., Li- 
mited (THE), 29 Addington Street, 
York Boad, London, S.E. (i^ee Group 
XI) 

PATENT NUT ft BOLT CO., Li- 
mited (THE), London Works, near 
Birmingham. (See Chroup III.) 

PHOSPHOB BBONZE CO., Limited, 
87 Sumner Street, Southwark^ London, 

aE. (See Group II) 

QUABMBY, J., 149 High Straeb, Os 
ford Boad, Manchester. (See Group III.) 
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Group V. (South Gallery, Middle Court). 



BICHTER PATENT ECONO. 
MISEB MAXHTFACTUBma CO. 
(THE), West End Mills, Ijongside 
Iiane, Bradford. (See Group IV.) 

STTATCP, STEWABT, & CO., Ijimited, 
Atlas Works, Manchester. (See Group 
XL) 

TERRANEAU, C. Q. E., 3 Circuit 
Place, Finsbury, Iiondon, KC. (/See 
Group VL) 

TERRELIj, W., & SONS, Welsh 
Back, BristoL {See Group IV.) 

TRAHiIj, W. a.. Giants' Causeway 
Electric Tramway, Portrush, Co. An- 
trim. (See Group Xm.} 



TYIjER, HAYWARD, & CO., 84 an 
86 Whitecross Street, London, £.( 
(See Group 11.) 

URQUHART, ROBERT L., 3 
Iiauder Road, Edinburgh. {See 6m 

in.) 

WETHBRBD, LIBUT.-COL. B. &| 
100 Herbert Road, Woolwich, Kent 
(See Group XXIV,) 

WITHEY, K, & CO., Middletonai] 
yard. West Hartlepool. (See Group HI 

WORSSAM, a, & CO., Oakl^ 
Works, King's Road, Chelsea, aw; 

(See Group X.) ^ 

YOUNG, C. a, 90 Wells Street 
Lozells, Birmingham. (See GroupVIL) ^ 
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litest Award 

i of Merit, 
Jjiney, 1880. 



London Offices: 

%SinclairRd. 
w. 




HigM Award 

and 

GoldMedal, 
Calcutta, 1884. 



London Offices: 

\ 61 Sinclair Rd. 
w. 



Mckenzie and Holland, 

Railway Signal Engineers, 



The above are Patentees and Manufacturers of an Improved Patent 
paratus for Working and Interlocking Eailway Points and Signals, whereby 
- conflict between Points and Signals is entirely prevented, and absolute 
% in working produced. Upwards of 40,000 Levers are now in daily use 
I aU the principal Eailways of the United Kingdom and the Colonies. 
McKbnzib and Holland believe their Invention to be the most efficient in 
orking and the cheapest in point of maintenance, many hundreds of their 
king Frames having been in operation for years without entailing any 
ense in repair, being now as good and efficient as when they were 
finally fixed. 

Sole Manufacturers of Fisher's Patent Improved Facing 
it-detector Lock, worked in connection with their Apparatus. 

cers of Railway Signal Cabins or Huts, either of Timber, 

Stone, or Brick, 
rel Crossing Gates with Sympathetic Action adaptable to all 
Crossings fitted with Patent Self-Catching and Locking Stops, 
ly Signals of all descriptions, either of Timber or Iron, with Improved 
Balanced Arms. 

Fittings and ironwork of all descriptions necessary for the 
working of Points and Signals on Railways. Electric Light 
Standards, etc., etc. 
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^ AdveriisemewU. 



JOSEPH OFFORD, 

OOAOHBUILDER and HAENESS MAEEE, ! 

67, George Street, Portman Square ; 
92 and 94, Gloucester Road, South Kensington, London. 

24 PRIZE MEDALS FROM LONDON 1851 TO CALCUTTA 1883. 



To H.H. the 
Viceroy of Bgypt) 

and to ^he 
Mikado of Japan. 

Carriages sold on 
the Three Tears* 
Hire System, 




To the Emperor 
of Germany, 
and to the 
King of Spain. 

SOO Carriages of aU 
destriptionSf New 
and Secondhand, in 
Stock, 



SOLE Maker of the celebrated Bijou Coupes, Tixm^ on Patent Silent or Cee ] 
Springs, as [shown in Queen's Gate Annexe. The lip^htest, easiest, and most I 
elegant of Miniature Broughams. All Colours kept in Stock. 




SPECIALITE.— Carriages suspended on Cee and Under Springs, and wifk 
liffht Steel Perches, combining comfort, ease,'and elegance with uie minimmi 
of weight. 

Parties preferring to hire their carriages by the year or term of years, will find it a m(d 
convenient arrangement. The payments include all necessary repairs. Arrangements can bt 
made to purchase any carriage taken on hire by equal annual payments. 

REPAIRS OF EVERY DESCRIPTION. ESTIMATES FREE. 
PATENTEE OF BUBBEB BRAKE SKIDS, TYRES, STEPS, &c. &<k 

Send or apply at Stand in Queen's Gate Annexe for Catalogues and Price Lists. 
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GROUP VI.--COMMON BOAD 
CABRIAGES, &c. 

KORTH OF QUEEN'S GATE ANNEXE. 

{For Farm Wagons, <ke., see Group J.] 

670. OPFOBD & SONS, 92 Otlon- 
«oster Boad, South Kensington, Lon- 
don, S.W.— <1) Angular Landau, with open 
■teel boot. Fitted with OfEbrd's patent self- 
»stixkg hood, headlocka, india-rubber covered 
t/iepBj spiings, axles, rubber roller bolts and 
perchbolt. (9) Spring Victoria, with arched 
perch. Fitted with Offord's pateat ftteps and 
toller bolts; mountings of Webstdr's patent 
metaL (3) Miniature Single Brougham. Fitted 
with novel arrangements for ventilatibn and 
Hghting. Offord's patent steps and india-rub- 
ber tires. (4) Oiford's Patent India-rubber 
Brake Skids, Bubber-oovered Steps, and Boiler 
Bolts, Patent Axles, Springs, Wheelplate, 
Perchbolt, Landau Head Lift and Headlocks, 
Wheels, &c, dnd various improvements in car- 
riages. 

d7i. ATKINSON & FHLLLPSON, 
lilBweastle -on-Tyne.— <1) Landau, fitted 
frith patent head fittings, Philipson's patent 
window fittings, a new electric bell, &c. (2) 
Whitechapei Dog Oart with novelty in springs, 
method of balancing, tufts to cushions, &c. 
fB) Philipson's Stretcher Couch, convertible 
into a c&air or streeher. (4) Double and 
Single Harness, made on the humane principles. 
(6) Specimen axles by Sydney Lawson & Co., 
ud drawings of new designs and improvements. 

6p, BBOOKBLBANK, HENRY, 4 
Old Jewry, London^ B.C.— Model of Im- 
pEDved Hansom Cab, fitted with patent combi- 
itttion weather shield and safety window, 
' dbmting the necessity to close the cab in wet 
I veather ; also fitted with improved rein-be£u:er, 
'ibr enabling the driver to shift the reins clear 
«f the passenger entering or leaving the vehicle. 

673. MOBGAN & CO., 128, 129 
^Long Acre, W.C. — Patents and improve- 
neats in carriages, landau, brougham, victoria, 
buggy, special opening brougham. 

67s. ANBILEWS, E. & A., Winches- 
teor. — (1) Improved Shaped and Lightly 
Co&Btmcted Spring Single Brougham, with 
'Warner Patent Wheels and Self-acting Patent 
BtepA and Break. (2) A Victoria, hung on 

I improved C springs and leather braces, patent 

I baiance head. 

i 676. ALLEN, J. & F., 29 Long Acre, 
Kondon, W.O. — (1) Combination C and 
under Springs for carriages utilizing the elasti- 
my of the entire length of the C spring and 
M^ing off vibration by open looped flexible 
Mther braces without need of a perch. (2) 
[Wibber Centred Wheels. (3) Begistered 
Buggy Spring. 



677. HOOFEB & CO., 113 Victoria 
Street, London, aW. —(1) Park Phaeton, 
more compact, higher front wheels, new spring 
balance action to hood. (2) C Spring Single 
Brougham, on a wrought iron perch, invented 
by the Exhibitors. The interior has a new con- 
venient sliding writing tray. (8) Sefton Landau 
for one horse, a light, commodious, compact car- 
riage for four persons, patent balance spring 
action to hood, india-rubber tires to wheels. 
Whitworth's new system of interchangeable 
axle boxes and fittings is applied to these and 
all carriages built by the Exhibitors. 

678. BOTWOOD, WILLIAM, Wood- 
bridge Road, Ipswich. — (1) Victoria, with 
Improved Patent Head. (2) Dog Cart, with 
Botwood's Patent Shafts. (3) Wheel, with 
Botwood's Patent Step to Axle. 

679. AVES, W. O., 46 Barbican, Lon- 
don,- B.C.—(1) Wheels having unseen rubber 
tires enclosed by a weldless rmg of steel which 
forms the wearing tire.- Being of arched shape 
they act as an instantaneous spring, and effec- 
tively check vibration. 

680. HOLMES & CO., 38 Margaret 
Street, London, W. ; and Derby, Lich- 
field, and Sheflleld.— (1) A Light Doctor's 
Brougham, with patent springs, wheels, india- 
rubber tires, and the V. W. H. [Gaussen's 
Patent] india-rubber insulating spring seat 
cushions. (2) A Patent Adjustable Dog Cart, 
with the V. W. H. patent india-rubber cushions, 
back rests, mats, &c. (3) A Set of Single Har- 
ness, and a Biding Saddle, with the V. W. H. 
patent india-rubber lining to the saddles and 
collar. (4) Holme's Patent Bracketed Axle. 
(5) Improved Frost Chisels for roughing horses 
in frosty weather. 

681. HAMSHAW, W. H., Fatent 
Carriage Works, Wimbledon, Surrey. 

—Cosy Cart, with patent axle, hiud folding step, 
and rubber covered treads to front steps, perfect 
balance with a light or heavy load, adjustable 
shafts and movable hind seats to give luggage 
room. 

682. CLIPT & SON, The Excelsior 
Carriage Works, Wellington, Shrop- 
shire. — The Excelsior Patent Combination 
Carriage, forms both a four and two wheeled 
vehicle, and can be arranged as a vis-a-vis 
phaeton, a dog-cart phaeton, or an Alexandra 
car. 

683. BUBN &i CO., 25 Wigmoro 
Street, London, W.— Floyd's Patent Cabs. 

684. WELCH, B. J. COWLING, 
Falace Chambers, Bridge Street, West- 
minster, London, S.W.— Patent Weather 
Shade for hansom cabs; capable of being 
applied to any existing hansom cab. 

* 685. ALLEN, E. E., Ill Cheyne 
Walk, Chelsea, London, S.W. — (i) 

a 
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Patent Saloon Hansom Cab. (2) ^Model of 
Brougham. (3) Hansom Cab, capable of being 
converted into ordinary brougham by removal 
of dickey and addition of fore carriage. (4) 
M6del of Improved Tricycle. 

686. FOBDEB, AIiFBED, & CO., 
Ijonsdale Coach and Harness Factory, 
Wolverliampton. — Improvements in Han- 
som cabs. 

689. MOBGAN & CO., 128, 129 
Ijong Acre, Iiondon, W.C. — Private 
Hansom Cab. 

690. MABSTOM", JOHN, & CO., 21 
to 26 Bradford Street, Birmingham.— 
(1) The Patent Imperial Brougham Hansom, 
which forms an open or closed carriage. (2) 
The New Patent Balancing Brougham Hansom, 
formB an open or closed carriage, can be driven 
from the inside or outside, yet perfectly balanced 
without any counter weight. 

601. BA1!9X8, aSSOBQE CAME- 
BON, 9 South Saint Andrew Street, 
Edinburgh. — Victoria Opening Hansom 
[Johnstone's Patent], showing a folding roof, 
and interchangeable in three distinct forms. 

692. ABBOTT & CO., Torridge 
Works, Bideford, Devon.— New Patent 
Four-Seat Devon Hansom Cab. This two- 
wheel cab is offered as a substitute for the 
ordinary four-wheeler, as it carries four passen- 
gers and luggage with same speed and comfort 
as an ordinary fitansom, whilst the draught for 
horse and dead weight are but little in excess 
of that vehicle. 

603. FOBDBB & CO., Limited, 
7, 8 & 9 Upper St. Martin's Iiane, 
London, W.C. ; and Wolverhampton.— 

(1) Private Hansom, finished in best style, hung 
upon Forder's Patent spring, and fitted up 
with Forder*8 Patent Glass Frames. (2) Public 
Hansom, finished in best style, fitted up with 
Forder's Patent ^lass Frames. 

604. MAYTHOBOS^, JOHN, Coach 
Works, Biggleswade, Beds. — (1) Vic- 
toria, convertible to Park Phaeton, hung on C 
spring without a perch, which embraces the ele- 
gance and comfort of a Cee aud under-spring 
suspension with the lightness of an elliptic 
spring carriage. Fitted with self-adjusting 
head. (2) Improved One-Horse Canoe Landau, 
with self-adjusting head, giving ample room 
for four persons inside, whilst quite light enough 
for one horse. 

60s. KTNO-, WTTiTiTAM, Battlesden 
Steam Carriage Works, Leighton Buz- 
zard.— Battlesden Car and Tandem Dog Cart, 
with screw shifting apparatus and automatic 
brake. 

lit 606. THKUPP & MABEBLY, 425 
Oxtbrd Street, London, W.— (1) Small 



Single Brougham, with our patent sans Bruit 
wheels. (2) New Siamese Victoria, with omj 
patent C springs behind. 

607. WINDOVBK, C. S., 154 Pic- 
cacmly, London, W. ; and Himtingdon. 
— (1) Huntingdon Cee Spring Buggy, witk 
patent cross spring and india-rubber bearmc 
new design. (2) Yictoria, with patent sbIIh 
acting automatic head, hung on Gee sprmgi 
without perch. ' 

698. WOBGEB & SON, 8 bJ 
grave Mansions, FimHco, Lond<nv 
S. W.— (1) Automatic Action as applied to gltf 
frames of carriages. (2) Suspension of Oai^ 
riages on C springs without perch. 

699. PSSBB7 & CO., Stokes OroftJ 
Bristol.— Special Circular-fronted Broughao* 
Wagonette, fitted with their patent impioT» 
ment in the construction of ooTered wagonetli 
and other dosed carnages for the pupoee i 
ventilating. 

700. McMXTLLEN, H., & SOir,Nortli 
Crescent, and Castle Street, Hertford- 

(1) The Crescent Car. (2) The Craiceot 
Phaeton. 

701. MoWAUGHT ^ CCWoroester, 
Liverpool ; and 10 Park Lane, I^ndon, 
W.— (1) Five-Glass Landau with aatWBfttii| 
parallel movement. (2) Princess YiotoriB on 1 
and under spring carriage. (3) Single Brougham 
on C and under springs. 

702. COOK & CASSON, Malverf 
Link.— A "Brake for two-wheeled vehicW 
which takes 
body of the 
hilL 

703. CABPENTEB, 
High Street, Staines, Middlesex. 
proved method of balancing dog-carts. 

704. MULLINEB, FBANCIS) 
Brook Street, London, W.; and 
Street, Liverpool.— (1 ) Beaufort Broii 

(2) Tilbury Plan of underworks to iSditoff^ 
(8) Oliver Dog Cart. 

705. POWELL, JOHN, St Colamb* 
ComwalL — Improvements in the bal^^ 
of two-wheeled vehicles, and also in the cflir 
struction of wheels for common roads. 

706. NEWNHAM, B., MonmojJ 
Place, Queen's Square, Bath.— (1)? 
Ladies* Patent Step. (2) Improved CaniH 
Lift for raising the axles or body of cBrnal 

(3) Improved Koad Carriage or Cab. 

707. BBOCKELBANE, H., ^ 
30 Islington Qreen, London, 
Registered Quick Shifting Wagonette « 
Stanhope phaeton, with folding step injj 
tail-board, and dividing fix)nt seat *j 
acting lock and patent shaft holders. (^) 



weight off the horse and placea ih« 
e vehicle level when going <iof| 
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Ught One-horse Landau, with an improved 
he carriage to bring the wheels closer together, 
tt) Patent Self-acting Step Covers and Patent 
Ibaft Holders. 

)o8. HABT, SAMUEL, 79 New Bond 
Bt, London; W.— (1) Patent Nik§ma 
^n, and under spring without perch, 
s&t balanced head and folding steps. (2) 
!nt Thamna Wagonette, with sliding seats 
fcep. Reversible to Stanhope 

THOKN, CHAKLBS, St. Giles' 
. Norwich, — (1) Patent Adjusting 
ttings to shafts. (2) Patent Automatic 
tibr wagonette or Stanhope' phaeton. (8) 
at Automatic Doable Folding Step. (4) 
~^ Automatic Balance Heads for hmdaiis 
; outside joints. (5) Patent Automatic 
ft Fittings for victoria or barouche heads. 
|%«1y Invented O and Under-8i»ing System 
* ; carriages with two perches. 

J^^CHABl^S, a. B., 26 Sand- 
ImBoad, Stoke Sfewin^ton, London, 
iHiitranatic Brake for road vehicles, with 
Mrattaehed. 

TODD & WRIGHT, 34 Craven 
Hyde Park, London, W.— Patent 
_8tone Travelling Car and Improved Dog 
^ fo one or two horses driven as curricle. 

. WILLIAMSOM-. W. E., 22 Bast- 
Road, Stamford Hill, Ijondon, 
Daptoved Stage Carriage, with apparatus 
ring fares. 

. HOBTOOIB, W. B«, 2 Great 
I Street, Ijondon, W.C.— Brougham, 
i with Mortimer's patent brake, electric 
land oommunication with the coachman ; 
Pitted with electric door indicator and 
Viubber tires. 

. BABTOir, J., & SONS, Carriage 
Quay Head, BristoL— Stanhope 
te, reversible witii improved steel front 
combining lightness, strength, and 

^LAWTOW, J. A., & CO., 35 
Street, Liverpool. — Patent 
I Under Spring Victoria Phaeton. 

[lOYD, HENRY, 12 Colquit 
^ Liverpool ; and 162 Queen's 
Bayswater, Ijondon, W. — (1) 
kjPatent Two and Pour Wheel Folding 
f Carriages, changed instantly from two 
rieats, and vice versa, (1) Two- Wheeler, 
pvifch pole and bars for a pair of horses. 

^MTJLLIKER, H., & CO., 
^ " , iSTorthampton and Ijeaming- 
Broogham, fitted up with patent 
er collars to the axles, and several 
important inventions. (2) Emperor 



Phaeton, fitted up with patent india-rubber 
collars to the axles, a lined step moving with 
seat, &c 

718. LUCAS, F. W., 461 Oxford 
Street, Iiondon, W. ; and Brixton Hill, 
London* S.W. — Improved Methods in manu- 
facture and finish of road carriages, viss. open- 
ing of heads, fittings of lever break, body, steps, 
&c., patent vibration insulators, and artistic 
designs in decorations, both for the interiors 
and exteriors. 

719 FTJLLBH, S. & A., BatlL--(l) 
Patent Glass - fronted Landau, opened and 
closed from the driver's seat. (2) The Plexo- 
rophu Wagonette, forming a light open or close 
carriage at pleasure. (3) The Bijou extra 
light landau, constructed on new plan for ob- 
taining lightness of draught without curtailing 
inside accommodation. 

720. BBISTOI. WAGGoir WORKS 
CO., Limited . (tHE), La.wrei;io§ 
BristoL — (1) Margetsou and He^'§ Ps^teut 
Screw Tip Cart. (2) Margets6'n*s Patent Waiter 
Van. (3) Margetsori's. Patent Balancing Water 
Cart. (4) Margetson's & fiek'? Patent Tip 
Wagon. 

722. SABGEANT, T. C, 22 Horse- 
market, Northampton. — A Combined 
Balancing, Tipping and Automatic Fastening 
Attachment to Carts, &c. , . . . . 

723. HAY;pS & SOW, Stamford, 
Lmcolnshire, and 199, 201 City Boad, 
London, E.C.— Watling*s Patent Tip Van or 
Wagon, designed for the conveyance of street 
sweepings, coals, lime, agricultuwd produce and 
general merchandise. 

724. BARKBTT, H. 16 High 
Street, Hull (Agent, J. HUMPHRYS, 
Leadenhall Buildings, London* E.C.).— 

Patent Colonial Transport Wagon and Military 
Wagons, specially adapted for tropical climates 
and the roughest roads, from their strength, 
flexibility and durability. The wheels are 
constructed entirely of metal, the spokes can be 
readily taken out and replaced, and tyres 
and axle bushes renewed by unskilled work- 
men. Can be packed in small compass for 
shipment. 

725. HILL, CHABLES, SOFeckham 
Fark Road, London, S.E. — Patent Self- 
acting Tip Van. 

726. BRIGGS, T., Bridge Street 
Fatent Cart Works, Darwen, Lanca- 
shire.— Patent Adjustable Cart and Noiseless 
Automatic Brake, which takes all the weight 
off the horse's back, and effectually applies the 
brake when going down hill, or reversing the 
same handle puts an unlimited weight on the 
horse's back when going up hill without apply- 
ing the brake. 
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727. VINCBM'T, WUiIiTAM, Arbor- 
field, near Beading, Berks.— <1) Vincent's 
Patent Tip Cart for fann and road. (2) Vin- 
cent's Patent Roofing Tiles. (3) Vincent's 
Patent Tiles for facing inside of walls ; can be 
fixed to wood battens as on roof; easily fixed 
without nails. 

728. SCOTT, W., Bath Wheel Works 
Co., Broad Street, Bath.— Improyements 
in vehioles for the conveyance of bread, meat, 
mUk, groceries, &c. 

729. WEBB & SONS, 44 Holland 
Street, Southwark; and 38 Albert Em- 
bankment, Iiondon, 8.E. — (1) Light 
Covered Van. (2) Light Retail Milk Van. 

730. SmOBRS &; CO., Coventry.— 
Parcels Post Perambulators and Parcel Car- 
riers. 

731. CABTEB, JOHN, 6a New 
Cavendish Street, Portland Flaoe, Lon- 
don, W.— (1) A Bath Chair and a Perambu- 
lator having automatic walking action for exer- 
cising the legs and feet, fitted with the V. W. H. 
patent india-rubber insulating double spring 
cushion. (2) A Perambulator fitted with a 
V. W. H. patented corrugated rubber mattress. 

732. VTPAN & HEADLET, Church 
Gate Agricultural Implement Works, 
Leicester. — Leicester Combination Milk Cart, 
with swinging cans for retailing milk and other 
dairy produce. 

733. BEADING, A., 24 King»s Road, 

Southsea.-*-Improved means of raising and 
lowering shafts of two-wheel pony carts to 
balance for any height. 

734. HARVIE, A., 19 St. John Street, 
St. Peter's Street, Islington, London, N. 
— ^Improved means for contracting perambula- 
tors and wheel chairs. 

735. JOHNSON, JOHN, 87 New 
Oxford Street, London, W.C.— New and 
improved forms of ijcrambulators. 

736. ANDREWS, E., 6 Market Hill, 
Sudbury, Suflfolk.— Automatic Brake for 
bath chairs, perambulators, &c. 

737. DUNNETT, ROBERT, Cobden 
House, High Street, Camden Town, 
London, N.W.— Patent Folding Cot Carriage, 
Bassinettes, Invalid Chairs, Spinal Carriages, 
and Perambulators of every description. 

738. HITCHING, T. H. BROOKE, 
28, 21, 19 Ludgate Hill, EC; and 116 
Oxford Street, London, W.; Liverpool 
and Brighton.— (1) Baby Carriages, with 
patent safety brake and patent detachable ariel 
wheels. (2) Patent Combination Baby Chairs. 
(8) Patent Baby Walker. 

739. HATCHMAN, WILLIAM, & 
CO., 78, 74 Wood Street, London, E.C. 

— Im|>rov eu.ents in perambulators. 



74a LEE, G. P.,Vemon Works, Loligf^ 
sight, Manchester. — Improvements in tb 
construction of perambulator bodies, being madi 
of fluted steel of great lightness combined witk 
strength. 

74Z. SIMMONS & CO., 21, 22 Bail 
way Approach, London Bridge, Loo 
don, Patent Hear Steering InTalidCtf 

riages and Patent Steering Perambulaton. 

742. PABKEB BBOTHEBS, 104 to 
110 Curtain Boad, Shoreditch, loft 
don, E.C. — ^Improvements in Bassinette, I* 
fant Carriages, and Perambulaton. 

r43. TERKANEAU, C. Q. B., t 
jtouM Place, Pinsbnry, London, B.C 
—Improved Fastener or Catch, applicable * 
railway and other carriage windows and dooft 

744. TOWNSEND, H. R, 100 Slj 
John Street Road, Clerkenwell, Londoa/ 
E.C.— Patent Safety Wheel Tires for comm« 
road carriages. To prevent skidding whoi \ 
crossing tram rails. 

745. WILSON, J. E.. Rosedala ^illa, 
Leytonstone.— (1) Improved oonstawtioD of 
wheels. (2) Road Carnage for one or mow 
horses. (3) Tricycle. 

746. HELY, WILLIAM, 8 AlexW^ 
der Buildings, Bath. — The HickBut 
Patent Self-acting Head Lift. ^ 

748. CANE, RICHABD, 66 l)f* 
Street, London, W.— The Universal Fol(Nf 
Cot [Cane s Patent]. I 

749. HABBIBON, B., ft SOK, t 
Stanhope Street, Euston Road, Lond^ 
N.W. — Landau in the skeleton, showing 
action of E. Harrison & .Son's climax 
radius head-lifts, for opening and olo*"*?. , 
hoods of carriages. The lamps lighted by de*^ 
tricity. 

750. INSTITUTE OP B*-- 
CARRIAGE MANTJPAOTTTBSW' 
(THB^^ lea Great Queen Street, If^ 
don, "W.C.— Improvements in the 

ture of carriage parts. 

751. BROOKS, ROBERT, 8 Symoji 
Terrace, Grenville Road, Homsey F 
London, N. — Boat Carriage for land 
water. 

752. BIRD, P., & CO., 11 QTea*?*S| 
Street, Regent Street, London, W.-i^J 

provements in india-rubber tires for 
invalid and Bath chair, and ambulance wlw 
for the prevention of noise, and securing « 
and comfort to the riders. 

753. DAKERS, JAMBS, 7 p 
Wynd, Aberdeenshire.— Axles and Spr 
for carriages. 
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J54. COETEEN, WILLIAM, 41 
|Borth Church Street, Sheffield.— (1) Im- 

irements in and relating to carriage brake 
paratus. (2) Improved method of opening 
ddoging windows of any description. 

. BAEEB, J. L., & CO., Cockatrice 
Korks, Hargrave, near Kimbolton, 
idonshire. — (1) Improved Patent 
Q for heating tires and other articles. (2) 
iot, Self Acting, Sinking Platform, for tiring 
rheels, with tank complete. 

i?S7. MAETIN, WILLIAM, 19 Sil- 
ff Street, Manchester. — Improved Noise- 
is Wheel, constructed of metal with blocks of 
1 wood filed grain end up. 

. STANLEY, F., 6 Clifton Gar- 
nas, Margate, Kent. — Combined Carrying 
laii or Stretcher. 

[ 799. WOOLNOUGH, C, 2 EUzabeth 
'Biieet, Eaton Square, London, S.W.-- 

InipioveineDt in carriage fittings to facilitate 
immediately releasing the horse or horses from 
a carriage or other vehicle, in cases of accident 
or otherwise. 

TfoWESTAWAY, JAMBS, Cory- 
ton, Lewdown, North Devon.— (1) The 
Guidance Lamps for carriages, fire-engines, 
ifricycleg. (2) The Martinet Reins for riding 
•nd driving. 

,561. COLCLOUQH, J. E. H., 22, 23 
pJce Street, Dublin.— (1) Noiseless Axle. 
iRSpring Lock for carriage doors. (8) Double 
[Mon Fore Carriage for oarriftges. 

.HALL, JOSEPH, Whamcliffe 
nbers, SheflaelcL— Model of the Patent 



. FBY, SAMUEL, Sompting, 
ey Terrace, Fit2ijohn Avenue, Lon- 
ijK.W.— Safety Bicycle Saddle. 

^ PERKY, H. H., e Friends Boad, 
"^ Croydon. — Central Double Driving 



J%.CHALLIS & CO., Orchard 
Jttildings, Haggelrston, London, E.— 
■JjWDt Stop and other Bells for use on bicycles, 
TOJcle8,dedgeg,&o. 

J^IjETESON & SONS, 90 &; 92 
^fJ^Orford Street, London, W.C.— 

W The Metallicon Perambulators. (2) The 
g^um Perambulators. (8) Improved Bath 
one springs, for hand or pony. (4) 
ffoe Victoria Invalid's Carriage. 

L9fy. NEEDHAM, Q. H., Cologne 
New Wandsworth, London, S.B, 
"^Femmbulator Patent. 

^^EOBSON, JAMES, 20 London 
Pitzroy Square^ Lpudon^ W,— 

^ PeyfiBabulatojrs. 



• 770. RAMSET, F. A., 135 Fenchurch 
Street, London,' E.C. — The Gemini or 
Twin Bicycle, for two riders. 

771. HOBEBTS, FREDEBICKy 
Cross Ways, Lower Seeding, Sussex. — 

Improvements in Yelocipedea. 

772. CAPITAL & LABOUR CO. 
(THE), (HOLLOWAY BBOS.), 157 
Westminister Bridge Boad, S.B. — Tri- 
cycle Patent. 

773. WABMAN & CO., 16 Stephen 

Street, Coventry. — Patent non-stretching 
pitch chains and improvements in wheels for 
same. Applicable to tricycles and all classes 
of machinery where a perfect non-stretching 
pitch-chain is required. 

774. HABBISOIT, J., Kensington 
Works, Kensington Street, Birming- 
ham.— (1) Bicycle and Tricycle Bells, (l") 
Lamps. (3) Saddles. (4) Valises. (5) Oil 
Cans. (6) Whistles. (7) Locks and Chains. 
(8) Cyclometers. (8) Bearings. (10) Bear- 
ing Balls. (11) Spoke Tighteners. (12) 
Wrenches. (13) Stampings and Fittings. 
(14) Ship Lamps. (15) Table Bells. (16) 
Carriage Step Stampings. 

775. DUNM", THOMAS, 48 Thread- 
needle Street, London, E.C.— The Ord- 
nance Odometer, an improved distance indi- 
cator, which, besides several other advantages, 
is adjustable to the exact size of any wheel, so as 
to give accurafe measurements, recording clearly 
every tmn of the wheel, giving a continuous 
record, as well as a daily or temporary one. 

776. MAYITABD, HABBIS &; CO., 
126 & 127 Leadenhall Street, London, 
E.C. — Imperial Devon Tricycle, fitted with 
latest improvements, inclumng the Swing 
Frame for nUl riding, two powerful brakes and 
new way of applying band brake, double 
driving balance gear and ratchet action com- 
bined, &c. 

778. SIMOMTOlSr, JOHN, Comber, 
Co. Down, IrelaAd,— Monocycle or TJnicyde, 
a one-wheeled velocipede. 

779. SMITH, W. B., 14 Dale Street, 
Leamington. — (1) Improved Construction of 
Bicycles and Tricycles, Balance Gear, Saddle 
Spring, and other cycle fittings. (2) The Com- 
bination Cycle, comprising Front - Steering 
Tricycle and Improved Safety Bicycle, com- 
bined as a Tandem, but detachable. 

780. BEEVES, THOMAS, 146 IPinlay 
Drive, Glasgow. — Patent Tricycle, with new 
cranked azle, minimising vibration and reducing 
weight in these machines. 

781. PBOPELLEB BICYCLE AND 
TBICYCLE CO. (THE), King Street 
"Wpr^^s, Coye^try.— (X) Improved Patent 
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Biscbnnecting Mechanism of Two-track Tricy- 
cles, for allowing the pedals to be statioiiary 
when descending hills. (2) Improvements in 
or connected wi£ tricycles and other analogous 
vehicles. 

782. lyrAKKHAM & CO., 345 Eds-, 
ware Boad, London, W. — The Excentric 
Tricycle, having improved machinery for 
avoiding dead points when obtaining rotary 
motion by the action of two forces on different 
cranks [Shann's Patent]. 

783. KBIiSEY & KEIjSEY, 9 North 
western Arcade, Birmingham. — (1) 

Ventilated Handles for bicycles and tricycles. 
(2) Patent Safety* Bicycle. 

784. JOHII^STO]^ & HIGH, 82 Boy- 
Bon Road, Walworth, London, S.£.— 

New Merlin Tricycle and Bicycle, fitted with 
lever action and disconnected treadles. 

786. HERNU, A. H., 1 Baron's Court 
Chambers, West Kensington, Iiondon, 
8.W. — ^Improved Apparatus for measnring the 
distance travelled by bioydes, tricycles, &c., 
consisting of a cyclometer mounted on a Hub 
lamp and driven by means of a worm fixed to 
the axle. The meter can also be n^ed without 
a lamp. 

788. BOWN, WTLIiIAM, 808 Sum- 
mer Lane, Birmingham. — (1) Patent Tri- 
cycles, Bicycles, and Newmarket and other 
Horse Clippers. (2) New Motgr attached to 
and driving a se¥dng machine. 

789. BEVAN*, WTTiTiTAM, 66 Flo- 
rence Boad, New Cross, Iiondon, S.£. — 

Improved Bicycle Safety Attachment for 
learners. 

78 9. TAYIiOR, J. M., & a. WETH- 
XuUBI), Seer Qreen Vicarage, Beacons- 
£eld.— Oarsman Tricycle. 

790. BXJPGhE, D., & CO., Coventry,— - 

(1) Rotary Tricycles. (2) Bicycles. (3) 
Detachable Cranks. (4) Speed and Power 
Gear. (&) Tangent Wheels. (6) BaU Bear- 
ings. 

791. Hoiiiircrs, E. b:, 147 wai- 

worth Boad, Ijondon, SJES.— <1) Inter- 
national Land and Water Travelling Machine. 

(2) A Water Cycle. (8) A Vacuum Spring 
Tension Centre Piece for the Use of Wheel£ 
(4) A Wheel that wiU Jay its own rail. 

702. HTTiTiS, G. J., Twyford, Berks. 
—-The Safer Tricycle. 

79.^. COOKSON, P. N., Waterloo 
Boad, Wolverhampton. — (1) Improved 
Tricycle. (2) Improved Bearing for bicycles, 

294. BtRMINaHAM STVTATiIi ARMS 
CO. (THE), (Agent, B. W. AKDBBWS, 



6 Great Winchester Street, E.C.)-Iiih 
provement in Bicycles. 

795. ADEB, P., Broadwby Woiiat 
Westminster, S.W. — (1) Machinery fa 
edging grass. (2) Velocipedes, 

796. CABOCHE TBICY-CLE Ca 
(THE), Much Park Street, and JordM 
Well, Coventry.—Patent Improved Geariuj 
for tricycles. 

797. BBOOKBS, J. & H., Cap 
Works, Birmingham. — (1) Convertflil 
Rear Steering Tandem Tricycle ; may be vii 
as a single machine and also carrier for goodi 
(2) Safety Bicycle, with special adjustment fil 
chains. 

798. MBTBOPOLITAN MACHI 
NISTS' CO., Limited (THE), 75 BW 
hopsgate Street Withotit, Loiidon,lBi(S 
—{1) Bicycle. (2) Tricycle. 

799. MOOBE, THOMAS, 402 & 4^' 
KenningtonPark Comer, Iiondon, S£ 
— The OrbiHsyde, with two speed gear, pedal* 
ing forward for speed, and by pedaling back- 
wards the hill power is applied instantaneoiMly, 
the wheels being geared down by this action. 

800. 3iCACONOCHIE, J. B., 20 «s 
James's Square, WolverhaiiiptoiL-(U 
Safety Steerage. (2) Adjustable Lamp Bw»^ 
for bicycles and tricycles. j 

801. ELLIS & CO., 47 ParriBgW 
Boad, London, B.C.— The Facile W 
Bicycle [Beale & Straw's Patent].' 

. 802. CBYPTO CYCLE CO., 
Chiswell Street, London, E.C.-OI 
Crypto-dynamie Power and Speed Gearing W 
the propulsion of tricycles, bicycles, &c iM 
Combined Balance and Grypto-geai. (3) XWj 
Speed Tricycles, with high normal PP^AjJj 
a reserve power-gear instantly available «J 
hills, head-winds, or bad roads are -eiicoiiBmi 

803. THOMPSON, W. H., 68 * W 
Chiswell Street, London, , E.G.-BflB*' 
cycle. 

804. HOWE MACHINE COn ^ 
mited (THE), Bridgeton, Glasgow.-' 

(1) Bicycles and Tricyles with . recent inv» 
tions: (a) For safer adjustment of beft^jj 
(b) For improved springs in necks of bicyd* 

805. BADEN.POWBLI-, W., 8 Pag 
Buildings, Temple, London, B^C-Q^ 

Cruiser Tricycle ; a double front steeier. 
ing is adjustable by compression as to 
ness. ll^Btchine is dificonnectable for tranfipHj 
or stowage. 

806. HILLMAN, HEBBEBT, I 
COOPEB, Premier Works, Coventri 
14 Holbom Viaduct, London, W 
and 5 Lisle Street, Leicester SqizArt 
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London, W.— (1) Safety Bicycles. (2) Or- 
I haij Bicycled. (8) Single Tricycles. (4) 
f Sociable Tiicycles. (5) Show-case of Bicycle 

ind Tricycle Parts. 

807. COVENTRY MACHINISTS' 

CO., Limited (THE), 16 & 16 Holbom 
*Tiaduct, London, KO.— (1) Patent Parallel 
^lip Vice. (2) Patents and Inventions in con- 
^nection with bicycles and tricycles. 

808. SmGEB & CO., Coventry.— <1) 

Jl&fety Bicycles, Tricycles. (2) Invalid Tri- 
^cycles. (8) Balance Driving Gear. (4) Tele- 
Ksope Axles for tricycles. (5) Saddle Spring 
and Pedals. (6) Tricycle especially adapted 
for those who have lost a limb. 

809. OTTO CO., Limited (THE), 118 
! ffewgate Street, London, E,C.— (1) The 

I ^Otto Bicycle, fitted with the new patent elastic 
spokes whereby vibration is remedied. (2) 
lady's Otto Bicycle, with dress guards com- 
plete. 

SiaBOYAIi MACHINE MANTJ- 
PACnTRING- CO., Limited (THE), 
Herbert Bead, Small Heath, Birming- 
Iwm (Agents, W. J. PILE, 171 Pen- 
church Street, Londoxi, B.C.).— Improve- 
ments ia the Royal Mail Bicycles, Tricycles, 
[ Safety Bicycles. Convertible Tandem Tricy- 

I 811. HART, SON, PEABD, Sc CO., 
LOiosvenor Works, Qrosvenor Street, 
[..West, Birminsliam ; and 168 Begent 
I jftreet, London, W.— (1) Grosvenor Oon- 
Mble Tricycle. (2) Grosvenor Spring Grips 
I Is aToidance of vibration. 

. 812. NATIONAL CYCLE WOBKS, 
delimited (THE), Coventry. — ^Improvements 
^velocipedes. 

813.PAUSEY, HEBBBBT JAMES, 
Konew Bicycle 6c Tricycle Works, 
Plapham Park Hoad, London, S.W.— Tl) 

Smproved Parcel-carrying Tapdem and. Invalid 
.Iricydes. (2) Safety Bicycle. (3) Double- 
^ Jeering CJentral-driving Tricycle. (4) Boadster, 
««ing, and Safety Bicycles, with patent 
(6) Pioneer Tradesman's Carrying 
(6) Pioneer Direct Steering Tricycle. 



ioneer Safety Bicycle. 

,H8UBBBY MACHINISTS' CO., 
jmai (THE), 128 & 120 Great Suf- 
folk Street, Borough, London, S.E.— 
Invincible Bicycles, Safety Bicycles 
*^ Trioydes. (2) Patent Double-section 
SoUovKms fcxr racing and roadster cycles of 
wl Jdods. (8) Patent Balance Gear, &c. 

3k. SAINT GEOBGE'S ENGI- 
[EEHING CO. (THE), Pope Street, 
gfiningham. — ^Lnprovements in Tricycles 
» Bii^cles, ineludiiig their new Tangen 
^'^ttel^aiDdtheir Patent Detachable Handle Bar. 



816. SETTLE, EDWABD RICH- 
ABD, Fleet Works, Coventry. — (1) 

Screw Driving Gear for tricycles and other 
velocipedes. (2) Non-slipping Twin-rubber 
Pedals. (3) Detachable Handle-bar and Tele- 
scopic Rubber Spring for removing metallic 
vibration. 

817. DITBBBE, B., 15 King's Boad, 
Chelsea, London, S.W.— Free and Easy 
Improved Tandem Tricycle and Bicycle Action. 

818. HUBEELL, W. B., 27 Ivy Lane, 
Hoxton, London, N.— (1) Enfield Tricycle, 
verticsd action on any gradient without a swing 
frame. (2) . Clyde Tricycle, open-fronted Hum- 
ber type. (3) Equilibrium Combined Double- 
driving and Two Speed System. 

810. MATHEWS, DANIEL, and 
TAYLOB, BICHABD, 67 Cornwall 
Boad, Brixton Bise, London, S.W.- 
Improved Spring Motor for driving tricycles. 

820. BIGG, THOMAS, 50 South 
Street, Bochdale.— Direct Driving by Feet 
on Front Crank Shaft and Front Steering Tri- 
cycles, with small hind wheel ; central steerins; 
or bicycle action, with clutch gear and clutch 
brake ; also fore and aft safety rods. 

821. SPEED & WILLS, Waltham 
Cross, Herts. — ^Improvements in Velocipedes, 
propelled by direct action crank, and fitted 
with cork saddle. 

823. TBIGWELL, J. B, 49 Boston 
Place, Dorset Square, London, N.W.— 
Patent BaU-beazing Bicycle and Tricycle Head. 

824. WESTON, DAVID GEOBGE, 
88 Myddelton Street, Clerkenwell, 
London, B.C. — Central-action Double-driving 
Front-steering Tricycles. This action transmits 
equal power to both side wheels, and drives the 
outside wheel on turning a curve. 

825. WABD, OHABLBS JAMES B., 
5 Mitre Boad, Bidley Boad, Bochester, 
Kent.— Patent Automatic Clutch. Model of 
tricycle fitted with clutch, and of a special and 
novel design, for obtaining the maximum 
amount of power in a lever and clutch driven 
machine. 

STABLEY ^ SUTTON, West 
Orcnard, Coventry.— Tricycles and Cycles, 
Single and Double, and Coventry chair, 

828. ASTBOP, WILLIAM, 11 Wat- 
oombe ViUas, St Anna's Boad, Stam- 
ford TTill, London, N.— Improvements in 
apparatus for propelling tricycles and other 
i^eeled vehicles and boats. 

820. BITTLEB, EDWABD, Sandle- 
ford, Newbury, Berks.— New method for 
thfe mechanical propulsion of light vehicles, 
oydeai M it. 
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850. HOCSXET, WTTiTiTAM 40 
Munty Street, Small Heath, Birming^ 
ham. — ^ImproTed Tricycle Driving Oear. 

831. HUDSON', H KNB.Y JOHZT, 227 
BlackMars Bead, Iiondon, &B.--^Im« 

provements in velocipedes. 

832. JACKSOir, WHililAM, 11 
Caroline Street, Baton Sqiuure, Iiondon, 
S-W. — loiprovements in tricycles. 

854. mrNAN, EDWABD, 166 Fleet 
Street, Ijondon, E.C.— Bicycle. 

83c "HlCKliTNO & CO., Maiden- 
head, Berks. — Bicycles and Tricycles, viz.: 
(1) The Pilot Two-track F. S. (2) The Pilot 
Safety Bicycle. (8) The American Pilot Light 
Roadster. 

836. STURaE, EDWIN', 27 Queen's 
Row, Walworth, Ijondon, S.K — ^Improved 
Form of Tricycle. 

LONDON CYCLISTS' EX- 
CHANGE CO. (THE), 1 Devonshire 
Square, Liverpool Street, London, E.C. 

— Improvements in safety bicycles; no chains 
or cog-wheels. One machine adjustable to suit 
any rider. The machine is known as Taylor's 
[chainless] safety bicycle. 

84a SALSBXJRT, JOHN E., 125 & 
126 Long Acre, London, W.C.— <1) Patent 
Lamps for carriages, omnibuses, &c. (2) Oil 
Lamps for bicycles, tricycles, carriages, &c. 

841. USHER, HENRY, 1241 Vaux- 
hall Bridge Road, London, aW.— Im- 
proved Balance Qeax for Tricycles. 

842. WELCH, CHARLES K., High 
Road, Tottenham, Middlesex. —Improved 
Double-driving, Steering, and Speed Gear for 
velocipedes and other vehicles. 

843. PHILLIPS, ROBERT ED- 
WARD, 70 Chancery Lane, London, 
W.C. — (1) Improved Tandem Bicycle 
[Rucker's Patent]. (2) Improved Safeiy 
Bicycle [J. Tee's Patent]. (8) Improved Hub 
Lamp Bearing [Benson's Patent]. (4) Im- 
proved Grip Pedal [Phillips' Patent]. (5) 
Protector Tricycle Lock [Wiggett*s Patent]. 

844. STORMONT, J. G., 112 Lionel 
Street, Birmingham. — Bicycle and Tricycle 
Bells, Table Call Bells, Gyroscope Spinning 
Tops, Planohettas, &c. 

845. TANDY, H., 80 Victoria Road, 
Battersea, London, S.W. — ^Tricycles. 

846. TROVERS, WILLIAM, York 
Terrace, Clapham, London, S.W.— 
Safety Bicycle. 

HUjiCBER & CO,, Beeston, Not- 

am,— (1) Picyclp. (2) Safety Tricyde. 



850. BROWNJOHN, TffADAMT., 86 
Churton Street^ South 33elgravla, &W. 
— ^Patent Tricycle showing ladies dress. 

851. ATKINSON, J., Wilson Place, 
Belgravia, London, S.W.—-Hor8e Shoes. 

852.SEaaER, TH01CA8, 121 
Queen's Road, Bayswater, London, W» 
— Hydropathic Hood for horses. 

853. SCANTLEBURY, WILL1AH» 
16 Lea Bridge Road, Lower Claptoiii 
London, E.— (1) Weighing Machme Centra 
for heavy weights. (2) Horse Clipper, worked 
by atmospheric pressure. 

854. PRTNaiiE, HALL, 1 Stopford 
Road, Kennington, London, 8.£L— Ex* 
panding Horse Shoe, formed wholly of im. 
A protection against diseases from contracted 
hopfs and distortion of frog, the effect of rigid 
iron shoes. An adaptation of the thimble joint 
not a rivet. 

855. ALLATT, CAPT., Royal JCH. ' 
tary College, Famborongh, Hants.- 

Pateut Apparatus for hobbling horses, for use 
by mounted sportsmen, mounted infantry, and 
other troops. The horse*s legs may be finally 
liberated by the rider in the saddle. 

857. MARTIN, ALBERT, ft CO^ ^ 
North Kent Works, Coleman Street^ j 
Woolwich, Kent. — Patent Horse-clipping . 
Machines. j 

§S7. ROBERTSON, JOHN STEW- 
ART, 2 Clyde Street^ Dumbarton, 93. 

— ^Improvements in horse shoes. 

858. GOLDPRAP, H., 68 St George'* 
Road, London, S.W.— Patent Nose Baft : 
By a simple arrangement the horse is en&blm - 
to lower and raise his head easily in thebi|[ 
without obstruction. 

85a MALLET, LIBUT.-COIi. HAr 
ROLD, 18th Hussars, Royal Barracta^ ; 
Dublin. — Drenching Bit, for the more humane 
and easier administration of medicine, especial^ 
to horses. 

860. BURJ^r & CO., 25 Wigmoie 
Street, London, W.— Floyd's Patent Hone 
Bhoe. 

861. MOSS, RALPH, 56 Cannon 
Street, London.— Patent Cloths Reviver. 

862. BRINKMAN, ARTHUR, 
Swaton Road, Campbell Road, BoWf 
London, E.>~Invicta KaUiess Horse Shoe. 

863. PRIEST & do., 514 Oxford 
Street^ London, W.-<1) Horseshoe Pw** 
(2) New Tail Gutters, &c. 

864. BANTING, W. L., 7 Pond PI*5» 
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Idho Shoes, maimfactnred in steel. (2) Safe 
anl easy method for fixing on carriage wheels. 

86s. FEBBIS, JOHN, Begent House, 
Oimbridge.-^Improyed Horse Shoe to pro- 
mt slipping. 

966. HP HOBSE NAUi CO., Iii- 
Hited (THE), Acre Street, New Boad, 
tandflworth Boad, Iiondon, aw.— 
Bme Shoe Kails. Made in all forms and 
from the fiDest Swedish charcoal iron. 
tUsited, brig^ht and ready for immediate use. 

m MABTYN, ABTHUB, 90 Ches- 
iprtonBoad, Notting Hill, Iiondon, W. 
-Improyements in the method of fitting or 
hjng horse shoes, by which horses can be 

feetively and quickly shod without burning 

«8.1ffEWTON, WILSON, & CO., 
102 Southampton Bow, Iiondon, W.C. 
•*H(«88 Grooming and Clipping Machines. 

%BOPY, WILLIAM, Witter- 
«l«ffl,Ashford, Kent.— Horse Shoe Pads. 

|nBOX & BEABIiE, Erith, Kent. 

WiteDt Durable Horse Shoe. Can be roughed 
jjrf nnroughed by the driver, applied to the 
fcrf cold, and so does not iujure the foot. 

SOUTH, W. A., 40 New Bond 
; London, W.— Rational Shoe. 

TOHLIN PATENT HOBSE 
OB CO., Limited (THE), 16 Essex 
et, Strand, London, W.C— Patent 
eShoe. 

.WOOLDBIDQE, HBNBY, 
' r Boad, Lye, StoiLrbridjo^e.— 
) Shoes, from nag to the largest oart- 
B size. Fitted with patent interchangeable 
tand chisel toe pieces and blunt and chisel 
This invention enables every man in 
J weather to roagh his own horse in a few 
tea. (2) Horse Shoes fitted with frost 
|l[«teel], by the use of which every man can 
his own horse in five minutes. (8) 
~i for instantly fiistening frost cogs. (4) 
i Steel Frost Nails, an efficient method 
horses. (5) Concave Shoe Bars 
(6) Various Classes of Iron and 
) Shoes. , 

5I1ACBY, FBEDEHICK, 4 
Polley, Coopers' Arms Lane, 
.^London, S.W.— A Pole Head SUp 
rnlBiRng a horse when fallen. 

L*<1HABTLEY, BEOINALD, 
lialton^ Soziey.— Patent Elastic Safety 
^ to be attached to bearing reins, to 
" the pressure on the horse's mouth. 

GIBBONS, CHABLES K, 27 
StrQ9t> JffewpMJtle-gn- 
>I4j*8afptyPtiirup. 



BIBMXNG-HAM MACHIN- 
ISl?B' CO. (THE), 78 Parade, Birming- 
ham. — Slip Link or Detaching Apparatus for 
chains, harness, &c. 

879. BUXTON, NATHANIEL, 16 
FentLman's Boad, South Lambeth, Lon- 
don, S.W.— Improved Safety Saddle Bar. It 
provides for the security of the rider when his 
horse is rearing or taking a fence, and cannot 
be jerked out. It cannot ^et entangled when 
the rider is thrown in any direction, but imme- 
diately releases him. 

880. WILSON, F. J., 78 Newman 
Street, Oxford Street, London, W.— 

Self-feeding Nose Bags. 

881. WINDEE, BICHABD, Pam- 
Ingham, Kent — (1) New Patent Carriage 
Steel Nose Bands. (2) Patent Elastic Horse 
Shoe. (8) New Patent Spring Bicycle Saddle. 

882. WHEBLBB, JOHN, Basing- 
stoke, Hampshire.— Improved Side Saddle 
to prevent sore backs to horses, adapts itself to 
either hollow or straight backed horses, and to 
give power, comfort, and security to the rider. 

883. UNITE, JOHN. 291 & 298 
Edgware Boad, London, W. — Patent 
Kennett Nose Bag. 

884. MITTON, PAUL, 69 Oxford 
Street^ London, W.— (1) Sheep Shears. 
(2) Bridles, Bits, and Beins [Querineau's 
Patent]. 

886. DE MOUNCIE, BABON A. 
THOBNTON, 22 Saokville Street, 
Piccadilly, London, S.W. — Improved 
Method of bitting horses for preventing them 
from pulling, rearing, or bolting. 

887. SLAZENQEB & SONS, 66 
Cannon Street, London, E.C.; and 
Manchester. — Patent Cork Driving Bugs 
and Driving Coats. 

888. DI TBBQOLINA, COUNT V., 
36 Kyddleton Square, London, E.C.— 

Improvements in bridles and bits. It is espe- 
cially adapted for unmanageable horses, as the 
principle is on the lever svstems which can be 
used at the discretion of the driver. 

889. OWEN & MTTiL'BB, 185 Mount 
Street, Orosvenor Square^ London, W.— 
(1) The Lady's Saddle, movable side. (2) 
Patent Safety Stirrup. (3) Steeplechase 
Saddle. 

892.. EMANUEL, JOHN ISAAC, 
87 Clepham Boad, Canonbury, London, 
N. — ^Improvements in connecting and disoon- 
neoting harnessed animals to vehicles. 

893. CAWBLE, THOMAS, Belgrave 
W^ws, T<WlViay.— Patent! Safety gid^ Saddle. 
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894. CATiTiEY, SAMUEIi, 11 South- 
wood Terrace, Southwood Iiane, High- 
gate, Middlesex. — ^Improyements in bridles. 

896. CHAMPION & WII.TON, 457 
& 469 Oxford Street, London, W.— (1) 
A Safeiy Side Saddle which pre?ent8 the rider 
being lagged, made upon an improved tree, 
giying the rider a straight seat. (2) An 
Improved Ventilated Cavalry Saddle to pre- 
vent hernia, and fitted with a safety stirrup 
hook. (6) An Electric Manger to prevent and 
cure crib biting. 

897. COTTREIX, JAMES, JXTW., 30 
West Street, St. Phillips, SristoL— Lock- 
up Safety Harness Shaft Tugs. 

899. CUBTIS, dexteb(babn:btt, 

Ij., Manager), 69 Tenby Street North, 
Birmingham. — Patent Zinc Collar Pad for 
the prevention and cure of horses' sore necks. 

901. DAVIS, A., & CO., 10 Strand, 
Iiondon, W.C. — (1) Universal Bit with in- 
terchangeable mouthpieces. (2) Safety Saddle 
Bar. (8) Harness Neck and Breast Collar 
combined. (4) Lady's Saddle with revolving 
leaping head. (5) Gent's Saddle Adjustable 
Tree. (6) Improved Cavalry Saddle. (7) 
Whip Splice. 

902. WHITB & COIiBMAia', 4 Bis- 
hopsgate Street Without, London, E.C. 
—(1) Spring Horse Collar. (2) Patent Har- 
ness Tugs, Whip & Bein Holders. (8) Safety 
Belease Clip for saddle bar. (4) Automatic 
Spring for saddle girths. (5) Improved Stirrup 
Leathers. (6) Tandem Bar. 

904. PEIBCE, WILLIAM ABAMS, 
Woolstone, Hampshire.— Improved Fas 
tening for straps. 

905. PIGGOTT BBOTHEBS, 59, 
68 & 57 Bishopsgate Without, London, 
E.C.— (1) Summer and Winter Fawn, Kersey, 
Princess Check and Jute Canvas Horse Cloth- 
ing. (2) Hammo(^ for raising sick horses. 

006. BOBK, HAKBY, 173 Picca 
dilly, London. — Invention for improvements 
in saddle bars, so as to release the rider when 
thrown from horseback. 

907. PEAT, HBNBY, & CO., 173 
Piccadilly, London, W.— The V. W. H., 
patent improvements in the panels and linings 
of saddles, harness pads, ana collars. 

908. KNIGHTLEY, GEOBGE, 195, 
197 Bethnal Green Boad, London, E.~ 
Spring Loop Fastener for harness, &c. 

900. WALLBY, WILLIAM OWEN", 
16 New Street, Altrinoham, Cheshire, 
near Manchester.— (1) Horse Subjugator 
for instantly checking and controlling runaway 
or vicious hordes. (2) Improved twin or sister . 



hooks for piecing or connecting aU kinds of 
trace or hsune chains, and also for attaching 
bridle reins to bit rings. 

9xa LENNAN & SON, 29 & 30 Daw- 
son Street, Dublin.— (1) Safely Tng Har- 
ness, which enables the horse to be instantly 
released; combining elegant appeaTanoe and, 
durability. (2) Safety Stirrups for ladies and! 
gentlemen's riding. (8) Anti-Wind Sackeni 
(4) Habit Safeties. (5) Improved Side Saddle» 
only 15 lbs. weight complete. (6) Huntinr 
Saddles of various weights and shapes. (7) 
Flat-race Saddle, only 2 lbs. (8) Steeplechase 
Saddles. (9) White Doe Leather. (lO) Polo 
Saddle. (11) Bridles of various kinds, &e. 

9x1. CRADDOCK, . GSOSGE, 
378 Gray's Inn Boad, King's Cross, 
London, iEf. — ^Improvements in harness and 
saddlery. 

912. URCH & CO., 84 Long Acre, 
London, W.C. — ^Patent Double Spring Bar 
for releasing the stirrup leather when turown, 
for ladies or gentlemeir s saddles. 

913, NICHOLLS, F. v., & CO., 
2 Jermyn Street, London, S.W.— (1) 

Narrow Grip Hunting and Park Saddles for 
gentlemen. (2) Level Seat Side Saddles, with 
safety habit bands. C^) New Patent Safety 
Saddle Bars for ladies and gentlemen. (4) 
New Patent Safety Stirrups for ladies ana 
gentlemen. (5) Patent Aur Panel Pads for 
saddles. (6) A Pocket Dumb Jookey for 
mouthing and suppUng horses. (7) A Military 
Ventilated Seat, Campaigning Saddle. 

LONDON BICYCLE & TRICTTCLB 
CO. (THE), 80 Victoria Boad, Batterw 
sea^ London, 8.W.— Improvements in veloci- 
pedes, and in speed and power gearing. 

BE2SEB, HENBY, 12 Teddin^n 
Park Boad, Teddington. (See Group XIL) , 

BBABY, JAMES, Maybanks, Xtudg« 
wick, Sussex. {See Group 17.) 

COHPABD, J., & CO., 85 SoUoway 
Boad, Islington, London, N. (See Group 

xvn,) 

COTTAM &;CO., 2 Winsley Stxmt^ 
Oxford Street^, London, W. (See Group 
in.) 

GBOOMBBIDQE, CBJkBLSS, dif- 
cotte, Oliver Boad, Leyton, Essex. (Set 

Group m.) 

OBOVEB, H. CHABLB8, Beeoh- 
wood, Claremont Boad, Highgate, Xflon- 
don, N. (8ee Group V.) 

JOY, DAVTD, 8 Victoria Chambers* 
Westminster, London, aW. (See^hvuo 
IF.) ^ 
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KAYE, JOSEPH, & SONS, Patent 
Lock Works, South Accommodation 
Eoad, Leeds; and 98 High Holbom, 
London, W.C. (See Group XXIV.) 

MASSISY, B. & S., Openshaw^ Man- 
ehester. (See Group II.) 

PATENT (METAIi) DIE CO., Li- 
mited, 29 Addington Street, Tork 
Boad, London, &£. (^8^ Group XI.) 

. PAT ENT NUT & BOLT CO., Li- 
mited (THE), London Works, near Bir- 
mingliam. (See Group III.) 

PIKE, WILLTATVr HBNKY, Albion 
Hotel, Lanank, N.B. (See Group XXIV.) 

EATOALL, L. D., & CO., Standard 
I ^rks, Wapping, London, E. (See Group 

UANSOMES, SIMS, & JEFFEB.IES, 
limited, Orwell Works, Ipswich. (See 
Gtwpl) 



BOE, J. T., 8 Earls Villas, Balham 
Fark'Boad, London, S.W. (See Group V.) 

. BMXTK, M. A, Boyal Lisnranoe 
Bnildings, Halifax. {See^ OuMde, South 
Fromenade.) 

TATLOK, ALFBED, Lynton Villa, 
Pawson's , Boad, West Croydon. (See 
Group XrV.) 

UNITE, J., 291 & 298 Edgware Boad, 
London, W. (See Group J.) 

WETHEBED, LIEnT.-COL. E. B., 
100 Herbert Boad, Woolwich, Kent. 

(See Group XXIV.) 

WINTEB, MEBI(K>T, & FBOST, 56 
Conduit Street, Begent Street, London, 

W. (See Group V.) 

YOUNa, C. a, 90 Wells street, Lo- 
zells, Birmingham. (See Group VII.) 
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BENHAM'S 

Patent Cooking Apparatus, 

For Boiling, Roasting, Sfewine, Broiling, Steaming, Baking Bread and Pastry, &c., 
and Supplying Hot Water for Baths and Laundries, 

FOR LARGE NUMBERS, WITH A SINGLE FIRE. 





TEE SPECIAL ADVANTAGES OF THIS APPARATUS ABE 

Remarkable Econo»«y of Fuel; Simplicity of Management; Perfect Control; 
and Great External Coolness. 

Wbat alone enables ns to draw a just moral from tbe Tale of Lliiil 

"Were I asked what best dignifies th^ 
present and consecrates the past ; What alon«# 
enables us to draw a Just moral from 
The Tale of Life ; What sheds the PUREST 
LIGHT UPON OUR REASON 5 What gives 
the firmest strength to our Religion ; What' 
is best fitted to soften the heart of man and^ 
elevate his soul, I would answer with LassueSi 

^ ^ EXPERIENCE," 

Lord Lttton. 

~*^It is estimated by a immlow caleuiaiion that at least £20,000,000 are lost every year in congequence of tMl . 
diseases which the science of uygiene teaches as how to avoid. Tn>hoid fever alone kills 20.000 every year In m 
country ; as only about 15 per cent, of those attacked die. there mnst be at least 134,000 cases every year, and tt )H 
probable that the number is oonsipkrablt oreatsb ! " — Dr, Neiosholme. 

What mind can grasp the loss to mankind, and the misery entailed that these figures reveal ? What *| 
the earth so many hopes, breaks so many sweet alliances, blasts so manv auspicious enterprises, as untimely detthc 
To say nothing of the immense increaae of rat^s and taxes arising from the loss of tbe breadwinner of families. ] 
WE ABE AT FUESEKT AT THE MEBCT OF THE IGKOBANT AHD.CABSLS88. 1 
In order to prevent a disease, It is necessary lo remove its causes; by that means you binder the germ or poiio« 
from gaining admission. At the same time you must sustain tbe vital powers by adding to the b'ood what is con- 
tinually being lost from various causes, and by that means you prevent the poi?on b:ing retained in the body. T»J 
effect of 

Is to <aA^ oW ^r^^ioiso^nd^^pply that which promota^^al^y section, _ j 

HUNDREDS OP THOtfSANDS OP LIVES MAY BE SAVED AS-' 

" NUALLY, ANi> MILLIONS FRuEl) FROM INCAI/3ULABLE 8UFFEKJNQ.— MUlions have died frojfc 
PreventiWe Piseases in this country. It is the duty of every one to avert this. With each bottle of ENO'S FEUlP 
SALT is wrapped a large Blusi rated Sheet, showing tbe best means of Stamping oat infectious I>iseases,'Fevti* , 
Blood Poi|K)N8, &c. If this invaluable information were universally carried out, many forms of Disease now 
ducing much havoc would cease to exist, as Plague, Lkpbost, &c., have done, when the true cause hat beeo^ 
known, .1 
CAUTION.— Examine each Bottle, and see that the Capsule is marked " E2{0*S FRUIT SALT." Without Iti 
you have been imposed on by a worthless imitation. Sold by all Chemists. 

Fr^Pftr^ 9Sil7 ftt ^&9'l> Sf^lt "^orlu, HatohaiH) lopdQ^) 8.E.1 by J. 0. f ^t^ntt 
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NAVAL ARCaiTECTtTRS. 

By Sir Edward J. Beed, K.C.B., M.R, F.G.S. 

!rHB progress which has been made in Naval Architecture (in which, for the present pur- 
pose, marine engineering is included) during the twenty-fi?e years which are covered by the 
[nveations displayed in this Exhibition, is greater and more remarkable than the aggregate 
progzess made in all the preceding ages of the world. This is said in full view of the fact that 
Oie intzodaction of steam navigation had been effected long before 1860, and that the Great 
Maxtem had been built prior to that time. If we were dealing here with the phenomena of naval 
juchitecture, and not with its steady progress, the previous appearance of the Great Eastern 
tapon the ocean would, it is true,. affect the accuracy of the opinion above expressed; but 
tegaiding her, as. she at' the time was, as a huge phenomenon, magnificently illustrating the 
constmciive geni,u8 of England, but taking no place in the gradual evolution of the ship of 
to-day from the ship of the ancients, it may truly be said that the last twenty-five years have 
improved the character both of the commercial and of the war ship more IJian it had been 
previously impi^ved by the accumulated labours of all the foregoing ages. 

After the Great Exhibition of 1851, at the suggestion of the late Prince Consort— who, 
f « being dead, yet speaketh" in many ways, and as but few speak so long after death — a course 
of iectnies ^as given upon the results of that Exhibition, and in his lecture upon the Kaval 
Department, the late Admiral Washington said, by way of illustrating the progress that had 
then been attained, " now, steamships of 2000 tons burden and 500 horse-power are navigating 
the Pacific and Indian Oceans ; and they weekly cross the Atlantic at the average rate of ten 
miles an hour." There are now in 1885 more than fifty merchant and passenger steam-ships 
i afloat of about 5000 tons (gross) and upwards, of which ten exceed 6000 tons, and two exceed 
I 8000. Some of the largest of these have steamed at twenty knots (equal 23 miles) an hour, and 
I have made the passage between New York and Queenstown in less than seven days. In respect 
^ o( war ships, Admiral Washington spoke as follows 

• Amidst the sparkling of the crystal fountain, backed by a forest of tropical plants, and with the rich hangings 
Persia and India on either hand, there sat the Queen of the Ocean, simple, severe, yet beautiftU in form, a type of 
the prosieBS of art as applied to ship-building during the last eighteen centuries. The transition from the inconvenient 
lod unsightly forms of antiquity to the graceful outline and imposing contour of a first-class ship of war, is no less 
lemarkable, as an indication of progress in this science, than instructive as practical evidence of the consistency of 
I iKaaty of form with those qualities of speed, strength, storage and stability which are essential in such structures." ' 

Of all that was characteristic in the great line-of-battle ship Queen, thus justly eulogised in 
1852, not a vestige is to be traced in the iron-clad Une-of-battle ship of to-day, the famous 
model itself having now to be sought in the Naval College Museum at Greenwich, where it is 
piefleTYed as an antiquity, not less out of all relation to the armoured B&nbow, under construction 
on the opposite side of the Thames at Blackwall, than are the models of Henry's Grace de Dieu, 
or Charles's Sovraigne of the Seas. As to marine engines, the most powerful mentioned by 
Admind Washington in 1852 were of 1800 indicated horse-power ; some of the recently-built 
Tmiaatlantic liners are driven by engines developing 12,000 horse-power. 

One of the greatest lessons deduced from the Kaval Architecture branch of the Exhibition 
of 1851 was (to use the language of the authority previously quoted) that there existed a want 
of nnioD between science and practice, and of more intimate communication between scientific 
and pittctLcal men." It is gratiifying to be able to relate that, in 1860, and therefore at the very 
bo^nning of the twenty-five year period which this Exhibition covers, the Institution of Naval 
Architects and Marine Engineers" was founded, expressly to bring about the union" and the 
"oommaiiication" referred to, and has ever since pursued with marked success the objects in 
Tbe Transactions of this body constitute in large degree a record of the progress which 
the present Exhibition illustrates. 

The materials of which ships and their engines are constructed have of late years undergone 
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immense improvement by the introduction of many antecedent improvements in the manufBtctoi 
of steel. And although this remark mainly applies to the production of plates, beams, anglf 
irons, of ductile steel, such as are now becoming very generally employed in shipbuilding, j 
has numerous other applications. Oast-steel stem frames, rudders, stems, and other parts of tii 
hulls of ships are coming rapidly into use, while in marine boilers and machinery, steel castinj 
and forgings are continually displacing those of iron, and. with great advantage. The inne 
cylinder or liner of the engines of H.M. ships are now usually formed of Whitworth com 
pressed steel, forged hydraulically to the size for boring; and the same may be said of the wrei 
hatting. Either forged or cast steel propellers are generally displacing the brass screws of th 
Royal Navy and the cast-iron screws of the Mercantile Marine. The aggregate reduction < 
weight obtained by this general introduction of steel throughout the hulls and machinery { 
ships is very great, and its economical results are in a high degree valuable; the carrying powi 
of the vessel, the steam power developed, and the efficiency with which the power is applie 
being all considerably increased. 

* The structural arrangements of the hulls of ships have undergone very great improvemel 
during the last twenty-five years. At the commencement of that period there were very f| 
ships indeed (of which the most notable was the OrecU Eastern) built with an inner bottom. I 
H.M. ironclad ship Warrior (1860) and her contemporaries a system of constrnotion n 
adopted which provided a double bottom throughout the engine and boiler space, but invol^ 
great weight In the BeUerophon (1864) a much simpler and lighter system^ known as H 
Bracket-Frame " system, was introduced and carried out to a greater extent. Since that tii 
some form of double bottom arrangement has become very general in both the Boyal and ii 
Mercantile Navy, the space between the bottoms being often utilised in merohant ships fort! 
carriage of water-ballast for the regulation of their " draught '* and of their ** stability." Irtm or sta 
upper decks, and in many ships main decks of like material, have also become general, thns gieatl 
improving the strength of the ship's structure regarded as that of a floating girder. The M 
division of ships by solid water-tight bulkheads has, under the auspices of the Admiral 
undergone great and invaluable extension, both in H.M. ships and in those of the MercanI 
Marine. The necessity for not only multiplying the number of such bulkheads, but also 
carrying them up to a sufficient height abova the load-line to prevent the water from a compi 
ment which has been breached and filled flowing, as the ship sinks lower, over the tops of 
enclosing bulkheads into adjacent compartments, has come to be widely realised and acted 
The Admiralty now have more than 300 steamships of the Merohant Navy upon their list 
vessels which have sufficient water-tight sub-divisions to be deemed safe with one comparim 
breached and filled. Many of the number are much more largely and effectually sulntiTii 
than this fact alone would indicate. Another very great improvement which has been effe* 
in the vessels of the Mercantile Marine, and more especially in those built chiefly for 
carriage of cargo, is that of the enclosure of the engine and boiler hatches within solid iron ds 
houses, carried up to a height of seven or eight feet above the upper deck, and suimons 
with strong coamings and covers for ventilation. Indeed there has been a very general incrk 
of closed deck constructions, which have added greatly both to the safety and to the covM 
the officers and men. ' 

Great progress has been made during the past twenty-five years in the generation ( 
employment of steam for the propulsion of ships. This has been primarily exhibited in 
production of steam at what would have been regarded at the commencement of that peiia 
immense pressures, and in the utilisation of this high-pressure steam in compound engina 
constructed as to admit cf its undergoing successive expansions in separate cylinders. Steafl 
when of a pressure of not more than about 100 lbs. can be advantageously employed in compono^ 
engines which provide for a first expansion in one cylinder, and a second expansion in another, oi; 
by the preference of most engineers, in two other cylinders ; when its pressure exceeds, or mud 
exceeds, 100 lbs., provision is now made of an intermediate cylinder, for a medium ezpansioB 
and what is known as "triple expansion" is thus arranged for. Bngmes of this type are no^ 
becoming genersd, their great economy having been proved to the satisfaction of several ship 
owners of large experienc:. During the twenty-five years under review, the consumption of ftnl 
' per unit of power has been reduced upon the average of marine engines by more than one-halA ^ 
some cases by very much more than one-half. In torpedo boats first, and more recently in mvf^ 
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ijarger vessels of war, the system of increasing the generation of steam by means of artificial 
[dnnght, has likewise undergone great extension, the plan usually adopted being that of closing 
[the stokehold, and forcing air into it with revolving fans. 

The introduction of very fast and extremely light steel steamboats of small dimensions, and 
&eir extended use for pleasure as well as for business and for war purposes, is of recent date, 
'being due to the initiative of Mr. Thomeycroft. It has had the effect of greatly stimulating the 
employment of very thin steel in the construction of the hulls of vessels of much larger dimen- 
isioDs than the originator of the system himself probably contemplated. 

The application of steam-power, and likewise of hydraulic-power, to the interior services of 
both merchant ships and war ships, has undergone remarkable development. When it is stated 
ihfttthere were on one occasion no less than sixty-eight men applied to the wheels and steering, 
tiekles of a large iron-clad frigate, in order to get her helm over with all the rapidity possible, 
md to the greatest available angle, the value of steam and of hydraulic steering apparatus, with 
vhich a single man can quickly put the helms of the largest ships hard over," will be 
^»preciated. In war ships auxiliary steam engines are applied for performing all the more 
ivduoiis duties of the ship — revolving the turrets, weighing the anchors, pumping the holds, 
laifflng the ashes, and many other such purposes — ^while hydraulic apparatus is used for raising 
Si0 ammunition from the magazines, loading the guns, and otherwise performing the principal 
luting operations. In merchant steamers likewise, the steering of the ship, the working of the 
tipAaDs, the shipment and landing of cargo, and other operations are all coming to be more or 
leas gmerally carried on by means of steam or hydraulic machinery. Portable and other 
ibwB and hydraulic appliances are also now employed by shipbuilders and marine boiler 
utkan for riveting the work together. 

The marked progress in naval architecture and marine engineering which has been sketched 
above has not been unattended by very great advances in the sciences which guide and regulate 
the work of shipbuilders and engine-makers. Nor is it undeserving of special notice that the 

Inoent developments of naval science have been characterised by the intimate connection of 
ibeoiy and experiment. The late Canon Moseley, in 1850, set the excellent example of thus 
taaociating theory and practice, verifying and checking his mathematical investigation of Dyna- 
mical Stability by experiments on the oscillation of floating bodies carried out in Portsmouth 
I^ookyaid. Pursuing a like course, in the development of the same subject, and of the doctrines 
<f fluid resistance, the late Mr. William Froude constructed at Torquay a long experimental 
U, and established a systematic course of combined theoretical and practical inquiry, which 
Ifid to a considerable extension of our scientific knowledge respecting the resistances exerted 
l^n ships, both when advancing and when oscillating transversely, and likewise upon the 
ttikm of screw propellers, in different positions, &c. His inquiries were for many years assisted 
^ fonds voted by Parliament at the desire of the Admiralty. Subsequently experimental 
MoBor canals have been constructed and employed for similar purposes at the works of Messrs. 
itenny Brothers, of Dumbarton, and of Messrs. J. and G. Thompson, also of the Clyde. 

The doctrines of stability have become of vital importance to those engaged in constructing 
Wrel types of war ships, and equally to those engaged in the transport of goods by sea, more 
fi^ii^ly upon long voyages. The multiplication of losses of ships from deficient stability 
VBdfir certain probable conditions, or from ignorance of those conditions, aroused the anxious 
i^ttention of shipowners and shipbuilders everywhere to the question of the stability of ships 
under varying stowage, and with the result that the doctrines of ship-stability have undergone 
Toy remarkable extension of late, to which extension the naval architects of France have 
^^tributed in a remarkable and praiseworthy manner, which deserves cordial recognition at this 
International exchange of ideas and achievements. 

^he scientific principles upon which the strength of the various parts of a ship's structure 
■^onld be regulated have undergone great extension, and are now becoming more generally 
^etatood. These principles cannot be satisfactorily or suflaciently inferred from those which 
^Nate the construction of fixed bridges or girders, owing to the waves of the sea subjecting a 
% to great changes of position, and to strains and impacts which are experienced by ships 
In this instance again is seen the necessity of verifying and correcting abstract calcula- 
^ the close and continual observation of actual ships during rough voyages or other 
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This outline of modem progress in naval confltraction mnst neceBsarily, from its brerit^, 
incomplete; but mention must be made, before concluding it, of the simplification which ij 
calculations of the naval designer have recently undergone by the introduction of medhaiut 
systems of computation. The most conspicuous and valuable of these is the Amsle^La^l 
Mechanical Integrator, whereby the area, the statical moment, and the moment of inertia of 
enclosed curvilinear area can be ascertained by simply passing the point of the instrmnentfllfli 
its boundaries, and reading off the results. 



GROUP VII.— MAVAL ARCHI- 
TECTURE. 

SOUTH OF QtJEEN'S GATE ANNEXE. 

[jPW Floating Docks and Dredging Apparatus, 
see Group III. ; J<yf Engines and Marine En- 
gines, see Oroup IV, / for NarUical Instruments, 
see Group XXVIL^ 

02I. ADMIKAT.TY IiOBDS COM- 
MISSIONEBS, Whitehall, Iiondon, 
S.W.— Models of the following ships : * Devas- 
tation,' built at Sunderland, 1875 ; * Monarch,' 
bmlt at Chatham, 1868; * Rupert,' built at 
Chatham, 1872 ; « Glatton,* buUt at Chatham, 
1871; 'Opal,' built at Sunderland, 1875; 
•Staunch,' built by Sir W. Armstrong & Co., 
1867 ; * Inflexible,' built at Portsmouth, 1874. 

922. BABBT BESS ft CO., Royal 
Naval College, Oreenwioh, Iiondon, 
S.E. — Disengaging Hooks for ships' boats. 
Also Boaf s Davits. 

923. BAJOBlJf-POWBIiL, W., 8 Paper 
Bnifdings, Temple, Iiondon, E.C.— The 

* Nautilus ' SaUing Canoe, fitted with the nauti- 
lus rig centre plate, and foot steering gear. 

924. MAYNABD, F. G., Devonshire 
Boat House, Grove Park^ Chiswick, 
Middlesex.*— Center Board Sailing and Bow- 
ing Boat. 

925. BEAMISH, G. H. T., Spy Hill 
House, Queenstown, Ireland.— Improye- 
ments in ships and boats ; whereby the rolling 
and pitching of the vessel are utilized for a 
source of propulsion. 

926. BABBETT, G. J. T., 258 Essex 
Boad, Islington, Iiondon, "N. — Collapsible 
Girder Boat. 

027. HATiTi, T. A. F., Manor House, 
Millbrook, Southampton.— Improvements 
in rafts, applicable also for use as pontoons. 

928. BABBOW SHIPBUHiDING 
00., Limited (THE), Barrow-in-Fur- 
ness. IiancMhire.-— Half Models of ships. 

929. VTATKLNB Ss CO., Orchard 
Yajid, Blaokwall, liOndon, ^—(1) Nile 
Boat, similar to those now being used in Lord 
Wolseley's expedition. (2) Models of steam 
and sailing yachts. 

950. LAIRD BBOTHEB8,Birkenhead 
Iron Works* Birkenhead.— Models illus- 



trating the progress in paddle-wheel chain 
mail steamers since 1840, and screw m 
steamers since 1852. Also models of 
early iron steamers. 

931. ABMSTROKG, SIB WILUA 
G., MITCHELL, & CO. (Limitd 
Elswiek, ]CTewcastle-on-Tyner-<l) * 
Model of Chilian Cruiser Esmeralda, ba 
in 1884, 8000 tons displacement, 18 
speed. Armament, — Two 26-ton B. L. gm 
six 6-ton B. L. guns, two 6-pr. lapid i 
guns, Elswiok pattern ; six machine ga 
(2) Set of ^axee Photographs of Chilian Cruii 
Esmeralda, being respectively broadi 
view of vessel in lukrbour, bow view in a 
dock, and the third an instantaneoiu pboA 
graph taken at sea while the cruiser was steaa 
ing at the rate of over 18 knots. (8) Hi 
Model of Second Class Torpedo Craisei, 
building at the Elswiok shipyard, 2100 
displacement, 18^ to 19 knots speed, i) 
ment. — Six 6 ton B. L. gnus, niae 6 pr. raj 
fire guns. Els wick pattern ; six rapid I 
GatUogs. (4) Full Model of Austrian Toip* 
Cruisers now building at the Elswick shipyi 
(6) Set of Half Models of Gunboats, eho^ 
the gradual development of the StauB 
type, oonmiencing with the Staunch hers 
buat in 1867, 160 tons displacement, 7J ka 
speed. Armament. — One 12J ton 9-inch M. 
gun. The set embraces the following :— Dir 
gunboats Ever and Hydra, built in 1) 
170 tons displacement, 8 knots speed. An 
ment.—l2i ton 9-inch M. L. gun. In one 
these [the Hydra] the gun is on a diM| 
earing carriage. H.M. gunboats Mastiff 
Bloodhound, built in 1871, 290 tom 
placement, 8^ knots speed. Armament'^ 
10-inch 18 ton M. L. gun. Chinese gvm 
Alpha and Beta, built in 1876, 320 t 
displacement, 9 knots speed. ArmameiO' 
One 11-inch 26} ton M. L. gun, worked I 
locuied by hydraulic power. Chinese gunbi 
G-amma and Delta, baUt in 1877.4001 
displacement, 9 knots speed. ^ Armament.- 
12-inch 38 ton M. L. gun, worked and 1< 
by hydraulic power. Chinese gunboats J 
silon, Zeta, Eta and Theta, built in li 
440 tons displacement, 10 knots speed. Ar 
ment—One 11-inoh 35 ton M.L. gun, worJ 
and loaded by hydraulic power, two 12 
B. L. guns, two Gatlings. Chinese gnnw 
Iota, ISIappa, and Lambda, built la H 
440 tons displacement, 10 knots speed. An 



Digitized by 



Gr(m;p VIL {8(mih of Queen' 8 Gate Annexe), 97 



One 11-inoh 85- ton M. L. gun, worked 
|ld loaded by hydraulio power, two 12 pr. B. L. 
twoGfttUngs. (6) Full Model of H.M. 
i Staunch, 160 tons displacement, 7^ 
yeed. Armament. — One 9-inch 12§ ton 
L. gun. (7) Full Model of Japanese 
' ir Tsukushi-Kan, built in 1881, and 
cruisers Chao-Yung and Tang- 
'ei, built in 1881, 1300 tons displacement, 16 
ots speed, ^rwiawcn^.— Two 10-inch 25 ton 
B. L. guns, worked and loaded by hydraulic 
tower, four 12 c/m. guns, two 9-pr. gwhj, four 
btling guns, two Nordenfelt guns. (8) Half 
pdel of Russian Imperial Yacht Heryklik, 
Mt in 1866, 1100 tons displacement, 14 knots 
eed. (9) Half Model of H.M. Troopship 
rne, built in 1878, 4100 tons displacement, 
knots speed. (10) Full Model of H.M. 
bnial Cruiser Protector [Government of 
tih Australia], built in 1884, 900 tons dis- 
lent, 14 knots speed. Armament — One 
ft B. L. gun forward, five 6-inch B. L. guns 
placed aft, two on each broadside), five 
i%guns. (11) Imperial Bussian Armour- 
UiRinoe Fojarski, built in 1866, 3500 tons 
mt, 13 knots speed. (12) Second- 
Amiour-clad, 6000 tons displacement, 15 
speed. Armament, — Four 43-ton B. L. 
in two barbettes, four 6-inch B. L. guns, 
6-pr. rapid-fire guns. (18) Half-Model of 



Osjrth 

i-powered steamers that made the passage 
t from England to Australia ; her sister 
the Hankow has been frequently em- 
d by the Government as a troopship. (14) 
Model Qf the Imperial Japanese Pro- 
i Cruisers, and Naniwa-Kan and Taka- 

r Ean, built in 1885, 3600 tons displace- 
18 knots speed. (15) Half Model of 
Steamer Jan Breydel, built in 1880, 
J tons displacement, 11 knots speed. Type 
Kgo vessel suitable for Atlantic or Eastern 
ies. (16) Half Model of Twin Screw Cable 
taier Faraday, built in 1874, 9000 tons 
ment, 11 knots speed. This vessel has 
"iarity that her bow and stem are of 
the same form, including a rudder at 
, so that if it is desired while laying the 
haul it back on board, this can be done 
turning the ship, which, under many 
lances, might cause a breakage of the 
It may be mentioned that the cable 
Hooper [now named the Silver- 
of about the same tonnage as the 
•7, was launched by the same builders 
extraordinary short space of 100 working 
from the time her keel was laid, and was 
ly finished in seven months from date of 
(17) Full Model of Passenger Paddle 
r Horpeth, 1000 tons displacement, 12 
speed, for Australian coasting service. 
Set of Half Models of vessels built for 
in the Caspian, Azotf, and Black Seas, 
lie of the vessels are fitted with special 
for burning petroleum as fuel, and 



i 



several of them have been constructed specially 
for the carriage of petroleum in bulk with 
powerful pumping appliances, so that the 
entire cargo can he loaded or discharged in a 
few hours. (19) Full Model of Paddle Passen- 
ger Steamers, Bosalind, Celia and Or- 
lando, now building for the Biver Thames 
Steamboat Company, Limited, to be employed 
in an improved passenger service between 
Battersea and Greenwich. The cabins will be 
light and airy, and the vessels will be well 
sub-divided by watertight bulkheads, giving 
great safety in the event of the vessel being 
pierced by collision or otherwise. (20) Half 
Model of Steel Paddle Steamer Oput. 
Type of tug and passenger steamer for 
shallow rivers, built 1870, 90 tons displace- 
ment, 21 in. draft, 60 H.P. (21) Half 
Model of Nile Steamer, Safia, built 1862, 
150 tons displacement, 10 knots speed. The 
Safiia' was the last steamer abandoned by Sir 
Charles Wilson at Gubat, after his unsuccessful 
mission to Khartoum. (22) Half Model of 
Steel Paddle Steamer Goretz, built in 1882, 
325 tons displacement, 3 in. draft, 160 H.P. 
nominal. Type of tug and passenger steamer 
employed in the river Volga. (28, 24) Photo- 
graph and Full Model of a Floating Dock, 
built 1877, for the Dutch Government service 
in connection with harbour works in Java, and 
intended for docking dredgers and hopper 
barges, a full model of one of which is shown 
in the dock. It may be mentioned that the 
dock consists entirely of horizontal and vertical 
cylinders which were completely riveted and 
caulked in this country, the dock being then 
launched and tried previous to its shipment to 
Java, where it was re-erected by merely bolting 
the pieces together, no riveting whatever being 
required, which is a desideratum where skilled 
labour is not available. The photograph shows 
the dock in various conditions during its trial 
in this country. (25) Half Model of Iron 
Screw Yacht Nota, built 1880, 530 tons dis- 
placement, 11 knots speed. (26) Half Model 
of Twin Screw Cable Steamer Pouver-Quer- 
tier, built 1879, 3200 tons displacement, 10 
knots speed. Employed in the repair of Atlan- 
tic cables. This vessel, like the "Faraday," 
has a rudder at each end, although her stem 
above water is of the ordinary form. (27) 
Full Model of Japanese Screw Steamers 
Tamashiro Maru and Omi Maru, 5000 
tons displacement, 13 knots speed. Intended 
principally for carrying mails and passengers, 
but also adapted for service as armed trans- 
ports, for which purpose they are fitted with 
four 17 c/m B. L. guns. 

9^ WHITE STAB LINE (IBMAY, 
IMBJE & CO.), 10 Water Street, Liver- 
pool. — ^Model of an Atlantic passenger steamer. 

933. THAMES IRON WOBKS AND 
SEffiPBUILDINQ CO., Limited (THE), 
Orchard Tard, Blaekwall, London, K — 
Models of the * Warrior ' and * Benbow,' being 
ironclads of the earliest and latest types built 

H 
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by thi^ ^nn for tl^e Britiah Navy, ^nd sundry 
WUKjels of war ships, buUt for foreign powers. 

934. »PUBK, i^. J., Kingston - on - 
ThamM. — (I) Canoe for sailing and paddling, 
built ribbon-oarvel, fitted with centre-board, 
and self-reefing sails. (3) Canoe, to carry one, 
two, or three persons, to be propelled by paddles 
or sculls. (8) Rowing Skiff. (4) Self-reefing 
l^ails of various kinds. 

935. DICKIE, JAMUa, I Haat 

P£|,rft(ie, lieedg,— The New Aquft Aeriftl or 
Way^ Ship. A new form of steamer designed 
tp attain railway express spee4 at aea, combined 
with st^fety and steadiness. Suitable for express 
mail £^n4 passengpv services, for war ships, tor- 
pedo boats, yachts, wd all cases in which great 
speed anc( ' quiplj mp,no8Hvring qualities are 
4e8irablQ, 

936. POfFHONIBK & OQ., 21 Great 
fit. Helen's, liondon, B.Q.— Model of a 
sorew steamer i^OOO tons deadwt^ght on 18 ft., 
and specially designed for light draft trades. 

337, JIOY4.L 5srATlOlSr4.I1 WPB- 

Adelplu, XiQndQQ, WtC.T-faproYed Selfr 
righting tiferbpats. 

938. HAMAWD, A. S., Palace Cham- 
bers, B;^dge Street, Westininster, Lon- 
don, — ^Improvements In ships, piers, 
qufiysj breakwaters, and bridges. 

930. WIIiIilAMS, ?PH08. H., 
A.M.I.O.B., P.S.A., 11 Queen Victoria 
Street, Ijondon, B.p. — Williams's Sea-going 
Torpedo Boat. Is armed with two Nordenfelt 
rapid-fire 6-pounder shell guns, mounted fore 
and aft, in shell-proof turrets and shields ; 
4 Hotchkiss machine g^ns also mounted in 
shell-proof balbettes and shields ; and 2 Bow 
tubes for discharging torpedoes. The stoke 
hole is separated frorn boiler by double bulk- 
head ana safety apparatus. Engines and 
tjoiler are of ^n improved type. Total dis- 
placement 70 tons. It will steam 1600 miles 
^without coaling ^t 12 miles an hour. The 
engines develop 850 indicated horse power. 
Speed 23| Ijnots per hour [27 statute miles]. 

94P. SAMTTPA BBOTHERS, Poplt^r, 
Ijondoi^» 51,— (1) Model pf the ' Eiachuelo ' 
fast and powerful cgrinour-clj^d turret ship, built 
for the Brazilian Government, 16f knots speed. 
(3) Model of the 'Mary Beatrice' steel paddler 
wheel p^issenger steamer for the South-Bastern 
B^.ilwfty Oompwy for service bet;ween Folke- 
stone and Boulogne. The fastest vpssel of her 
class ; speed 19 knots pcf hour. 

941. CAFFSIB, BOBIIBT, Swansea.-- 

Model of ' 



Trust 



I Drodgeri as used by Bwanaea Harbour 



943. piBA'SHOilX, OAPTAm T. B., 
ILX, 10 Wilton S^aoe, Iiondon, S.W.~- 
(1) Water Brakes. (2) Budder Propellers, and 
oombinaiiions of both. 



_g44. QJiEJIW. B. ^ H., Blaekwd 

]Jpndoj^ S,— Moddl of light wiwL i 

945. YABI^OW ^ CO., Isle of Doi 
Popltfr, Iiondozi, a— (1) Model of stei 
wheel steamers 'Lotus' and * Waterliiy,' bii 
for the Nile expedition, (i) Model of Ws 
going torpedo-boats for the Brazilian Gove 
ment. 

946. TAoa, T, a., SONS, Vim 

ton and I|aat Moleaey.— Patent Diagom 
constrijc^ed Punt Sailing Boati shewing pKtl 
caulking seams. 

947. baWAIJ),HQBBAU]7T,lEOI 
Soutl^ampton. Models of steamsn i 
special model of new design of twin-tailed I 
sorew vessels and other improvements. 

948. SAliT^Jlt, JOIPS". WyersI 
Boat House, Qyfbrd»— A Selection of fti 
showing the inventions and impyoveipeRtg 
the last ten years. (1) Mahogany j*lea8 
SkiiF, fitted in most approved style, Slj 
headed Rowing f*unt pf new diesign. (?) 
Canadian Cunoe. 1 

940. CQPEliLAN «r FIlTHJjy, 4 Vil^ 
tpria StiHMit. WeatmiMt^r, Jmim 
aw,— Deck Seats fou saving life at sea, m 
military tank raft. 

950. SK^lIiTOK, GS^OBGE, IiongAgii 
Hous^, Millw^U, Ijondox^, T^-t 
of lifeboats built of galvanised ste^l. Tb/ 
boats are not affected by exposure in hot i 
mates. 

95?. BiaQ, JA3CBS, 11 Queen T 
torn street, Iiop^Pn, $i.C,— ri^tept ' 
matic Prop tp f^void th© faU and couwji 
breakage of cp^l Ji-nd other descriptiowi 
cargo in pQs^u^g from ordinary shoot? into 
ship's hol^* 

932. SOOTT, MICHASIi, mRS- 
oare of AliBX aiLAHAlf , 80 On 
George Street, Westminster, iKind 
B.W.— Improved Ships of War, with «ih 
and turrets abreast, with ends protected 
sloping under water apmoup deck, and with 
cellular system, &o. 



Welson Plaoe, Ba^rnstapl©.— App«»ti»| 



0§3* 

' Ison jriaoe, i^airnstap^e.— Appi 
scraping or cleaning the bottoms of sliipsj? < 



whilst afloat, either on voyage or in dock. 

054. HILIi, B. J., e West] 
Onambers, London, 0.W.— Boat-Io^ 
Gear. 

955. Ii:pIHHAW]S-, A. X, 18 Delft „ 
Street, B^irWale, tjxverpool.--PaMI 

tern of loading bullf cargoes. 

956. HAMJLTOIT, AIiBX., 106 1- 
Hill, Greenwich.— (1) Inventions for « 
life at sea. (9) Improyed l^lfq Bo^ts an4 ^ 
way R^il (Dleaner. 

957. HOXiMHSI, J. B,, 19 WAti 
Btredt, Waflffow.^d) Improved 
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i|nii)»h)e BismX idghts for marine and land 
Wm. (S) Holmea'a Qaone Fluid for re^ 
QQvm^ mildew from aaila without ii^jury, aud 
]Bt)dnciDg BQow-wbite deo^a aud oawu iiiiovs, 
^tl^ft Hm ^Q^Q}f\aix\fit f^^^ ^iflil^^cti^. 
Jik lUQiim a. J,. TuiOk's Head 

tiin^tiqn of Iron li»hipi wtierctby atTepgtU aud 
nfeiy aie i»eui^, iuoluding ^ uuvel mode of 

Ijd, 8 Great Winchester Street, LoiKiaa, 

r4t§«tluextiugui»bftl4e Jj^fe-l^uoy Ijigb^i. 
J^T CQUiaiou i-iglUa. ToT^jedo. 

MMg J^ighta, ^50, ; Pat^t OQuti^^uQu* 

WDiJSTOUOTWIiB PAINT 
lomltocl, 27 Oannoa Atreet, KC, 

iwsiog'a Pre&ervative Paint and Coi^pQai': 
fitf shjpa md other purposea. 

s^«mrm HABTMAim, oo., 

Wtap street. Xaondoa, Si^Q.-^Qiigint^) 
'tjes's Compoaiticm for ihipg' hottoma. 
m UMFHQN <i BWISQira, l^^rt- 
South I)ovoii. — Yaohtfl. Steam 
ill, and Four-oared Gig combined [tweuty- 
feet long], fitted compiete with Kingdon'i 
Qt Oompouud 8uriace Oondenaing Ji^ngine 
Natural |]iraught Boiler; also Simpaon 
iieniaona' Patent Peed and Air Pumpa, apd 
"'^ a^d ttuF^oe Condenser. Showing 9^ uovel 
joment of Oompound Maehinery, adapted 
aouOlhoata. 

atPttfit), eUaegow.— Proceai for 
ig ordinary matt»)sse«, 6c., into Wf^r 
S ajaparatup, with new spring mattreaa : 
limber pepared to ^void ahvinHing m<\ 

lling for decks, &c. 

WOWIQ^HAM, J. U., a)i«ep- 
ItvQQt, BiTOWfftHMW. — (I) Shoe- 
"1 Chain X4nk. (9) Patent Iron Sail 
18. (8) Shoehotham's Patent GoUapfie 
Ball. (4) Shoehotbam & Mamsay'g 

Oil, 47 i^i^t atr^Qt, TynemQUth. 
la^pfovementa in twin-boata, deok seata 
•buoya and marine drags. (P) Boata, 
folding, and GoUai>aing. (8j Seata, 
and double, automatically or otherwise, 
life I'ttfta. (4) Buoys, fitted with 
convertible into sail or aignal. 

»A9?wma:^, wjiiLJam 

l.-^he Nelaou Paint. 

TOTTJ^g, C, 90 Wills Street, 
la, j\B^f igi^^ingliaiii.— A Movable 
Hold for paaaeugera. 

BAYBWR. BOBimT, 181 Skia- 
Ptp^et, WLe. End, ^^p^dpn, J3.— 
>Ted Boata for aaving liJ^ at sea. 



TYflAo:^, a, pQcukfioxi^ Q^a7> 

South flhi^ds.— Patent Weldleaa Anchors, 
and means for weighing, berthing, and letting 
go anehotf's, vit\iont ©TapOt 4a^i*P^ hlop^s, f^iis, • 
SoppeTH, ^c. 

990. BliAKS if UGN, lU 

l3treet, Gosport.— Improve^ Sooket for ahipa* 
4aYHM. fitted with ^avit and blocl^a. 

m. BMANUBIi, MWfW^, Oi?m 
Iiodge, Surbiton, London, S.W« — Im- 
woY^tl plan for j^t^ohing bo^t^* or yeaaels' ru^l- 
dera. [Pat^nte^^.] Thia patent aubatitntes ^ 
oolltiuuo^s apindle between the vud4er straps 
B,wi^ ^ dotted bftryel ou the hoat,fcip: the ordinary 
pintle and gu4g^a ; ao that a rudder way bp 
shipped afloat uu^ev a^y conditiwi^i qf >Yeatlicy. 
or sea, or after dark. Jt also p^eye^ita tjiQ 
rucld©^ unshipping in a 8ea-\vay jf the boat 
take the grpv\nd aft. BarTel-ma4e in hftrdi 
dia^n tube, of special [regiateved] c|eaign, in 
phoaphor-brouxe, delta mete^, ^iid steel. 4 
propeller shaft disconnector. Telescope helm, 
and bilge emptying vtvlve. 

ft7^ WAWW, Ii. il.. Ilia X4p;i<iw 
atyeet, yencfturolf^ Street, Jipi^4pn, p.C. 

— Detaching Hooking-oAi Apparatus, for 
ahips, boats, 
9^3. JOHNBOM^. ?PHQMAa, Q^u 

Lane Saw Mills, Xiimehouse, London, 
ij,— Jn^pfowmenta in the co^iatrnction and 
arrangewwt of aleeping he?tha for do|-mitQvioa, 
sailing and steam ships, troop ships, t^n4 other 
vessels. An arrangement to enanr-e a greater 
amount of privacy for inarrie4 emigrants, eco- 
nomy of space, promotion of cleanliness, better 
ventilation, and enables the surgeon suRQiin- 
tendout on hoard eniigrant vessels to c^-ry oi\\t 
the rulea for good government. 

974, wiLaair. j« a, 47 is^^i^tihrook 

Boad, aau1;l*an^pt!pn?--Jmprove4 Pavita{\nd 
Detacbing Qeai for chips' hoalfi. 

975, 3«AJi«»ALIi. B„ « OQ., SO 
iPayi^e itreet, Nortli ahielda,— Patent 
Automatic Detaching and Safety Jjooking At- 
taching Gear for ships* boata. 

976, pSAP:8y?iK flp SQW, 
grapU Woi^ks, Waterloo lioadt J^iy^v- 
pool; 89 Anclerston ©uay, QlaegQW; 
and 165 yenotiuych Street, tpjidon, 
B.p. — Improvements in ships' telegraphs. 

978. OALBS, WILLIAM Bi^SWRY, 
i0 High atipeet, Popia?^, LPWfioii, 

Inipj-QYementa in afiipa' an4 mooring anebwa. 

979. LAHe^LBy, anoBaB, 47 

BfamaU li-oad, :QrixtQU, J^ondon, S. W.— 
The Improved Martin Anchors, Admiralty and 
aummerciai patterns. 

980. KEMP, a, 9 Spll^Pcl?: Iload, 
IRenntiigton, Loudoi^, S.W. — Improve- 
ments in deep-sea fishing or trawling apparatus. 
(4) Separate inventions appertaining to trawl- 
ing. 

H 2 
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^i. HOFFEH, B. A., Glebe House, 
Stockton-on-Tees.--Patent Ship Hatch Tar- 
paulin Fasteners. 

982. C0CH:RAI9'& CO., Patent Boiler 
ManuforOtory, Birkenhead. — Improyed 
Doors for bulkheads and bunkers of war ships 
and merchant ships. 

983. KING, G. H., Pier Road, GK>rles- 
ton.— ^torm Drift Anchor for saving ships and 
Ufe at sea. 

984. NEI.SON, 7AME8, 1 Mount 
Charles, Belfast. — Apparatus for raising, 
lowering, and disconnecting ships' boats, by 
means of which one man can, in one minute, 
lower and disconnect a ship's boat clear of the 
yessers side, ensuring safety to boat and lives 
in any emergency at sea. 

98S VERITBY, CAPTAIN, R.N.. 
Travellers' Club. Pall Mall, London, 
S.W. — Chain Cable Compressor, where great 
power is obtained by the employment of an 
eccentric. 

986. WOOSNAM, C. F., Southend- 
on-Sea, Sssez^ — Patent Stowaway Bowlocks. 

987. WABRINGTON, H. J., Victoria 
House, Queen Street, Maidenhead. — 

The Mariner's Friend, an apparatus for conyert- 
ing sea water into &esh, to be used in case of 
shipwreck. 

988. OUIiD, R. F., 81 Woodstock 
Road, Poplar, Ijondon, E.— Improyement 
in anchors. 

089. NlCOIi, MAC NICOLI,, 6 
Dixon Street, Glasgow (Agents, C. 
ATKINS & NISBET, 1 Water Lane, 
Great Tower Street, Ijondon, E.C.)— 
Improyements in Ferry-boats, enabling heavy 
traflSc to be carried safely across tidal riyers, 
&c., at quay leyel, without costly machinery. 

990. ROTAIi BIiIND ASYIiUM & 
SCHOOIj, 68 Nicolson Street, Edin- 
burgh. — ^Improyed Fitted Berths and Bedding, 
consisting of spring mattresses, hair, kapok, 
wool mattresses, bolsters, and purified feather 
pillows, for Ocean Steamships. 

991. DUNSTON ENGINE WORKS 
CO. (THE), Dunston Engine Works, 
Gateshead - on - Tyne. — Archer's Patent, 
Self-holding, Hand Steering Gear and Com- 
pressors for holding steel hawsers, and Wrought- 
Lron Keels and Winches for holding steel 
hawsers. 

992. COPEIjAND & LACEY, 19 
Gracechurch Street, Ijondon, E.C. — 
(1) Patent improved method of getting commu- 
nication between two objects at sea. (2) Pa- 
tent Blocks. (3) Improyed Domestic Fire 
Escape. (4) Improyed method of throwing 
lines without explosiyes. 

993. BAXTER, S., & CO., 18, 19 
Great St. Helen's, Xaondon, E.C.— (1) 
Anchors and Seatings for same. (2) Means for 
weighing anchors. (8) Capstans. 



994. WTTiTiTAMS, A. H, 185 Fen« 
ohuroh Street, Iiondon, E.C.— Baft Seabi 
for saying Ufe at sea, and other life-saying appli* 
ances for riyer, lake, and sea. 

995. STARNES, J. 8., & SONS, 18: 
Broad Street, Ratcliff, Iiondon, E.; and 
The Platform, Fenchurch Street Sta» 
tlon.— <1) Fresh Water Distillers for Bhiprf 
use, for making any desired quantity of pan : 
water. (2) Improyed Ships' Ventilators. ; 

996. WAIiIi, J., 46 Marsh Lml 
Bootle, Liverpool.— AK)aratus for Signal- 
ing. 

997. HUGBES, GEORGE,^ Templa: 
works. Temple Street, Wolverhampton. 
— (1) Improyed Patent Appliance to Bupenedo] 
the use of lanyards and dead eyes, for riggiuj; 
ships* or boats' masts. (2) Patent Taper Tnbo» 
lar Stanchion for surrounding spar-decki 
(8) Patent Ball Bearing Boxes for block a 
pidley sheayes. (4) Patent Bracketed Pintle^ 
to receiye the hinges of cabin or gangway dooa 

998. BROWN, E. J. P., 112 Snitf- 
gate Street, Dover, Kent. — Boat-lowering 
and Disengaging Gear, Bowlocks. 

999. BALCH, WILLIAM, 4 Eomney 
Terrace, Greenwich, Kent.— (1) ap- 
pliances for sounding at sea by electrici^. w 
Signals for ayoiding collisions. (3)DwtMM 
Signals. (4) Life Buoy Night Signala and 
Shark Protector. (5) Appliance for steering 
by electricity. (6) Improyed Time Glass for 
heaying log. (7) Boat's Disengaging Geai. 
(8) Automatic Raft. (9) Apparatus for fing 
distress signals. (10) Fuse for ensuring tw 
bursting of shells, &c. 

looa WILKIB, J. B., 46 King Stre^ 
IJforth Shields.— Apparatus for saying 1* 
and property at sea, called a collision 
stopper, for stopping holes in ships or simil» 
yessels, &c. 

loox. SEABLE & SOIL'S, Stangst^ 
Lambeth, London, S.B. — (1) Fishingi 
Boats. (2) Model of a Water Velocipede witk, 
all the latest improyements, for two opettW" 
and three passengers. 

1002. KIRKAT.DY, J., & SOU, 40 
West India Dock Boad, London, ^--W 
Patent Antifouling Compositions for iron and 
steel, steam and sailing yessels. (2) R®^®} 
Burning Oil, Engine Oil, and Cylinder and 
Valye Oil. (3) Interesting collection of Ba^ 
nacles and other marine growths taken 
the bottoms of iron yessels which have not bee» 
properly protected. 

1003. MOBBIS, C. W., Harbour View* 
Lowestoft. — Patent Reyolying Bowlocks i» 
Sliding Tholes for life-saving and geneial piff-,| 
poses. 1 

1004. BICHABDSON, J., 160 Chui* 
Street, North Shields, Northumberlan* 
—Collision Pad and Shield for saying life 
property in cases of collision at se|t. ' 

lOQS BOBERTSOJN, B., St. Peta^l 
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1 Ghoup VIL {South of 

ihip Yard, Ip8Wioli.>-<l) Small Model 
howing belt for lessening the effects of collision. 
B) Hand or Steam Elevators for loading or 
ischarging com or seed. (8) Patent Bow- 

bckfl/ 

1006. BUBQOmE, C.& A., Eingston- 
BD-Thames ; and Hampton Wick, Lon- 
lon, aw.— Model of a Thames Sailing Gig, 
Itted with seat. 

1007. DAVIS & CIjOW, St. Helen's 
rorfcs, Abingdon, Berks. — Steel Launch. 
Ike frames and plating are of mild steel. 
bgiDes consist of pair of direct acting non- 
ttdensing type, diameter of cylinders 3 | in. by 
Id. stroke, all working parts of steel and all 
luings of phosphor-bronze. Boiler of the^loco- 
rtivo type, of steel with brass tubes. The whole 
the decks and fittings are of teak; speed 
'miles per hour. 

1008. XBSSOP, WTTiT.TATVT, & SONS, 
taiited, Brightside Works, Sheffield. 
) Torton's Patent Built-up Crank Shaft. (2) 
Bty's Patent Flexible Coupling. (3) Sarn- 
ie flf Fracture of special kinds of steel for 
irioa purposes. 

mBOAZ, WUiIiIAM, 29 West 
ufia Dock Boad, Iiimehoase, London, 

-Patent Apparatus for propelling ships and 
«r vessels, stopping or closing leaky boiler 
>eB without; drawing the fires, and cleaning 
icraping boiler tubes. 

loii. LOVE, JAMES, 1 Harmer Ter- 
w, Faraday Bead, Lejrton, Essex.— 
I Retarding, Buffing, and Subsidiary Steering. 
I Apparatus for ships. 

1013. TAYLOK & NEATE, Medway 
»rks, Bochester, Kent. — Steering Gear 
Ijwges, yachts, and other craft. 
DI4. HAYWARD & CO., Prince's 
»et, Union Street, Borough, London, 
S-— (1) Patent Ships' Lights, various pat- 
tt^(2) Patent Self-Locking Coal Shoot 

Dis'^DUNCAW, J., 81 Gracechurch 
^ London, E.C.— Model of Steam 
Bring Gear. 

»i& MELVILLE, W. S., 18 Frede- 
^Plaoe, Bow, London, E.— (1) Double 
Dating Tub or Parrel, for preventing chafe 
topmasts, and parting of tie chains. (2) 
fag Gaff, to prevent twisting of jaws, 
Ipng of spar, and cbafe on mast, 
my. CARPENTER, JAMES, 20 
itet Street, New Town, Southamp- 
r-(l) Patent Pedals for tricycles, &c. (2) 
^!^5le Patent Motive Power. (8) Railway 
flings. (4) Boat Lowering Apparatus. 
018. HOLLINS, E. H., 147 Walworth 
ad, London, S.E.—(1) Buoyant Propel- 
^ (2) Buoyant Propeller for steering and 
ling combined. 

M9. WELCH, WILLIAM, 13 King's 
nrace, Southsea, Hants. —(1) Marine 
tew PropuUion. (2) Apparatus for propel- 



Queen^g Qute Annexe). 

ling, i)|kvigating ships, &c. (8) Cement 
position, and method of applying and seciiri^ 
plastic cement with iron, &c. (^4) Coating 
Covering the Surfaces of Iron or Steel Ships. 
(6) Structures formed of metal plates. (6) 
Ships and Boats. (7) Improvements in and 
relating to torpedo-ejecting tubes. (8) Im- 
provements in the construction of ships' huUs ; 
applicable also to torpedoes. (9) Improve- 
ments in furnaces and burners for use of 
hydro-carbon oils and gas, and apparatus 
therefor. 

1020. LUMLlErsr, HIINRT, 22 St. 
James's Street, Piccadilly, London, W. 
— Patent Budder. Improvement upon the 
Lumley rudder. 

1021. ORME, SAMUEL, Chesterton, 
North Staffordshire.— Improved Method of 
propelling boats and vessels. 

1022. MACKENZIE, H. S., Fenwe- 
nack, Falmouth. — Bifurcated Piston-rod 
and Cross-head combined, by the use of which 
shafting can be rotated from any point in its 
length, instead of as at present only by cranks 
at the ends, or by belting, and cog wheels ; also 
concentric shafts [a solid passing through a 
hollow one] can be rotated in the same or 
opposite directions at uniform or variable speeds, 
without belting or other gear. 

1023. BRADFORD, MAJOR W. H. 
K., late 108th Regt., Windsor. — Improve- 
ments in screw propellers. 

1024. CLARK, E. H., Hex House, Star- 
cross, Devon. — ^New Method of propelling 
ships. 

1025. BRITTON, THOMAS, 16 Ches- 
ter dtreet, Millfield, Sunderland.— (1) 

Models of Britten's Patent Steam Steering 
Gkar, with hand gear combined. (2) Britten's 
Patent for the prevention of grain and other 
cargoes shifting when in bulk, also to assist the 
ventilation of same. 

1026. CAMP, E. G., 2 Grove Park, 
Redland Road, BristoL — ^Improvements in 
ships' rudders. 

1027. GIBB, ROBERT, 87 St. Mar- 
tin's Cottages, Silvester Street, Liver- 
pool. — Spiral Screw Propeller, giving great 
reduction of slip, but greatest when compared 
at a high speed. 

1028. BIDDICK, C, & PENNY, T., 
Bedford Cottages, Ford Devenport.^ 
Chain Cable Protector. 

10^. HAYES, EDWARD, WatUng 
Works, Stony Stratford. — Invention for 
the improvements in the stem posts and parts 
connected therewith of screw propeller steam 
vessels, thereby increasing the speed of vessels, 
reducing the propelling power required, and 
dispensing entirely with the circulating pump. 

1030. HEWSON, WILLIAM, 15 Lis- 
ter Street, Hull. — ^Patent Improved Double 
Ruddered Stem Frame for vessels, for security 
of life and property at sea. 



Digitized by 



^la 



y^fe£— Onn Metal ahd Il-Oh Pl-oJieUert, bladi^ 
^om 3 ft. diatiietei-. ferid Vritli iiifcreasing pittihi?^. 

tffjm do. (*a:S)j Waildh iload, teast 

Mble&ey, »Ui'i^5^.— latent Slmt)lei Rtidder 
t^iititig-^ lot boats mid btliel- small oiiAft. 
^tbi4. J?3StfetS, SfibfedUS, ifieV^rfe 
GamBiisj Keiisiligtbti, Lottddtl, w.— Im- 
proveinetits in steeHng gear and escape valve 
oil steAm cylinders. 

1033, MAWi GHAiitfiSj IS Aldet-s- 
gfbte Bireeti Lbhdon, te.'C— improvemehts 
in driving screw propellel^s of steam vessels. 

1037. Hi)r)idB:E, ii., & CO., 3 Ade-. 

]^ide Flade, ijonden Bi«idg^> tibndbn, 
B.C.— j?ropelling Vessels. 

1038. jaiiAfi, trpitr^.-ctDij* itA, 

Lydstep House, Weyttibtltii.— (1) Wave 
Propeller, an entirely new inethod of marine 
plropulsioh. (3) Model of a Ship's ttull, sliow- 
ihg the posltioii and actioh of the pi-opelicr. 

. itm, MetiiilTWAir, J"., & iti dWEli'j 
S4 FiHiBbUir^ l^ftl-k Boad, tiondbli, IT.— 

the Continuous or landless Setpeutine 
lade. (S) Steamship Propeller. 
J^^gdOf", WtiilitAM^ ft BdlTB) 
liimited, Brightsidtt Wdrksj flliisAeld; 

—(1) Cruciblfe UiBt StieiBl Stetn Frames and 
Holid Rudders, (fl) Crucibli^ Cast Steel Stern 
Propeller Brackets and Blades. (S) furtonjs 
Patent Built-up Crank Shaft ahd solid Crank 
shaft made in steel castings. (4) Hall aud 
Verity's Patent t^lexible Propeller Shaft 
Coupling. (5) Hall and Verity's Patent 
Flexible Ctatik Shaft. (8) Samples of Frac- 
tures and Test t*leceg, &c., bf speeial kinds oiT 
fiteel for vatious pUtposOs. 
^ABB^Sl^de Cd., lilMitBd (-Tttfi 
trNI*lB)l)\ 161 Queen Victoria Street, 
London, E.d. (See Croup IF.) 

BBEER, HENttY, 13 TeddiHgtoii 
Park Itoad, ^Peddingtoh. ^Bee Group 

BBOWNIjBB ft CO.> Cittr Baw Mills, 
l?X>n l)Utidas, diasgow. (See Croftp itl.) 

BUYdiisoisr, tfofeir, . Chariton 
Wofks^ Islington ^ic^ti, London, i^. 

(See Group III.) 

BUCKLBY, W., ft CO^ i^fttent IHston 
"W'bt'kSj Milleandtij Bheffield. {See Gronp 

, COCBatAir ft OO., patent fioiler 
Manufactory, Birkenhead. {See Group 

i^AJTBBY ft ftOBlNl^OK, jBngineera, 
14 dracechtirch Street^ Lbndon, B.Gi 
(8^ Groiip IV.) 

DAVIB ft CO., Limited, «B Old 
Jewm Lbttdon^ B.C. {See Gtonp IV.) 

tJtTHHAltt, OB:ttRCHlLIii ft CO;> 
28 Leadenhall Btreet> London, Bid. 
{See Group IV.) 



EAs^Toir ft AirBBRBdirj d Whit^ 
hall Plaeej Londbn^ BjW. i mi Britftj 
•ltdttt* {Sd^ Gronp Xt.) 

*lBLl3tNld^ ft t*LAWi Atl&8 tm 
"Works, Gloucester. {See Group XL) 

t^d3t, BDWisr, & dd.i tifflitfed, 

M^ign^tic 1?i^ie^i^attfi Wii* WOrk^ 
Millwall, London, B. {Sea Group Ml.) 

^HTJlTTBR ft BiraLIBfl, ^OS fioW 
Rbadi Londbiii ^. {See Group Itl.) 

iACKBON^ i., 8 Frederick 
dray's Inn tebdd, tiondon> W.C. 
Group iV.) 

ifcmitALtoIr, mw^^ 40 W^st Mi 

l^oek ttoadj tibndbhj A {S^ Group IV.) 

3ftBlt£lYWDA%<MfiM ft 80lrii 
I»r«enwit3h Itottd, B;:a»j and im^ 
Acre, London, W.C. (iSfefe thonp XU 
Qi!i^en*i Gnte Annexe.) 

BAl^B*ri? Lttatrtt) ymii.t*»i3df 

CYAiit^B PAmlt^ tBd., bittitdd 
<^l'B[B)» 62 BiBho^isg^te Sti^^t WitiU4 
B.C.$ anddunterdrdirbWbrkfl)@iittm 

London, S.W. (^6e Grow^ j^IK.) 

l*Aa?fi*rT fM**l?At) MS 00., 
Limited, S9 Addiiigfebh btmti fbi* 
Hbftdi Londbtti B.l^; ^fottp 1/.) 

PA»l?tlS* &; fidti* Cb., 

Limited (Tlttl), Londbn WcrkSj near 
Birmingham. {See Group Itt) 

pHOBBfiOft BBOjrgJES dO.) Jiltnifedj 
§7 Sumner Street* Bouthwark, Lonw 

S.I). (^ee GroM^ ll) 

^ BJSWiTlA O-i Bi, «0 LfeWhdgB «tot, 

London^ i^.W. Group iff.) 

ROB. J. i^m& ViiiaSi 
Bark Road} London, B-W'. (iS^efe Growjp i ) 

BdBB. tttetr*.-COt. A., Adtbil 
Hbuse, Aetbh. (^ee Group XXVtU.) 

BlSSOJfS & WfiilTE, Hedon Boftdj 
Hull. {See Group III.) 

_.BMil?flc, a:tr&H> ft cd», IM^^ 

Works, Glasgow. {See Group XL) 

BMrrS, BYDITBY) ft BOJTBj Baaftrd 
Brasd Workfe, JTbttinghatii. {m W 

BiroWDOiTj JOHir, *] 

fibUs^j Berbhdd, RbAd, S^^nie 
London, 9.B. {See Gmp X) 

l-ULL*, WiLttAlft, fe pt).»i?? 
Hueen Victoria Bti^eet, tondbii, B-C 

(/See Gi'oup IV.) 

TBLWAMBBi B. H.^ C.B;, ft I>. 2* 
HBALE*, C.R, 3t Victoria Street, 
Liverpbbl. {See Gro^ip ttl.) 

ttNITB, J., sal * fidgwart 
Road, London, "W". {See Groiip I-) 

WILLAITB ft ROBmBOir, Tm 
Works, ThatneB Bittdn^ flurwy* 
Grmp IV.) ^ 
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GROUP VIII.— AERONAUTICS. 

EAST GALLERY ANNEXE. 

[For Observina Iiistrumenta, see Group XX VIIL ; 
for Apparatus for BaUoon Photogra'phy, see 
Group XXIX.^ 

1046. PIOHLER, S. PRANCIS, 162 
Great Portland Street, Xjondon, W. — 
Model of a Flying Machine. 

1047. JAY, ROBERT CHARLES, 41 
St Luke's Road, Westboume Park, 
londoxL — ^Flying Machine and Apparatus. 

1048. DE MARIA, SALVATORE, 
ftJita Pirozzoli 10, Naples. — Balloons 
litli governor by sail aiid an electro-magnetic 
iachine. 

1049. BALE, WILLIAM, 1 Chester- 
ton Road, Plaistow, Essex. ~ Balloon 

PlSKClSBi CttABL£!S 
,14 Rlngcrdft Stl*eet, fiollo- 
^iLondon, N, — Improvement in the con- 
of balloons, and aeronautical ap- 

jboces. 

m. GRAY, i^AttllCfc LBITCH, 
nvelftnds, Ratho^ N.B. — Factories and 
•tter High Chimney Climber. 

I 10J2. HOLLANDS, SYBNEY H., 
U«ck Villa, Lock Street, New Bromp- 
on, Chatham. — (1) Aferb-Dynamometer ; 
fctiehine designed to gauge relative wiud 



pressure, vertically and horizontally, on inclined 
Aero-planes, at various inclinations and veloci- 
ties. (2) Steam Avitors or Steam Flying En- 
gines. [Models and Scale Drawings.] 

1053. McKEE, HENRY, 1 Custom 
House Square, Belfast. — Screw-propelled 
Aeroplane. 

HIME, LIEUT.-COL. PRED- 
IK, R.E., Lydstep House, Wey- 
mouth.--<l) Wave Winged Flying Aerial 
Propeller — (2) Working Model showing the 
propelling effect of wave motion in wings. 

1055. MOY, THOMAS, 8 Quality 
Court, Chancery Lane, London, W.C. — 
(1) Photograph, Aerial Machine. Experi- 
ment With model driven by steam power in 
June, 1875. (2) Model Aerial Machine, tried 
18th March, 1879, when it raised itself from the 
ground by its own velocity. 

CUSWORtH, 80 jSlllngtbh Street, 
London, N. (6'e« Grbup XXIX,) 

ORCHARD. JOHN, 100 High Street, 
Kensiilgton, London, W. {See Group 
XIV.) 

ROWBtiL) a., M.D*, talfeoti Road, 
London. (^See Group XXV.) 

T., 3 EaHe Villas, Balham 
Park Road, London, S.W. (See Group V.) 

WETHERBD, LIEUT.-COL. E. It, 
100 Hei^bett Road^ Woolwich, Kent. 

(See Group XXIV.) 
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CHIEF SPECIALITY: "Ring" Spinning and Doubling, with Rabbeth or other 

System of Spindle. 
Average production weekly, 9ver 6,000 Spindles. 



SAMUEL BROOKS, 

COTTON m:a.chinist, 

WEST GORTON, MANCHESTEB. 

Telegraphic Address: **TJNION, MANCHESTER." 

g 5^ CO PATENT DRAWING FEAMES FOR COTTON, Etc Qj 

•S J S PATENT iRINO SPINNING FRAMES for WARP Yam. 



11^ 



'S -2 ^ I PATENT RING SPINNING FRAMES for WEFT Yam. ^ ^ 

PATENT RING DOUBLINO FRAMES FOR COTTON, SILK. Etc. § *2 I* 



l^'^^ r HILL and BROWN'S PATENT WINDING FRAME. S^^^ 

g I • i J Si 

5. J § U J. & P. COATS'SIPATENT BALLING MACHINE for CROCHET BALLS. ^ 

^ •§ cq" 2 ^ 

^ g J CONVERTING OLD "FLYER" THROSTLE FRAMES INTO "RING" 
^ •'^ SYSTEM. 

The above Machines contain many most important Patentu And 
Improvements, and can be seen working at No, 1084, STATO), GBOXTF 9. 
All information may be obtained from the attendants. 

SOLE MAKER OF THE 

"AMERICiN STANDARD RING TRAVELLER " for SPINNING AND DOUBLDIi;. 

duality G-uaranteed. 
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MANUFACTURE OF TEXTILE FABRICS. 

By Swire Smith, Esq. 

Eably History op Textile Manupaotubks. 
Ik order to appreciate the importance of the inventiona and improvements in textile machinery, 
md the progress of the textile industries during recent years, it is desirable briefly to review 
their growth and development from the period of their introduction into these islands until the 
pesent time. 

The chief fibres which form the raw materials of the textile . products are Cotton, Flax, 
Wool, Mohair, Alpaca, and Silk. 

In their early history the processes of Spinning and Weaving were carried on entirely by 
id, and none of the textile industries, which have contributed so enormously to the commerce, 
fcalih, and population of the United Kingdom, were indigenous to these islands. 

So far as can be traced, India was the earliest seat of the cotton industry, and monopolised 
ihe manufacture of cotton fabrics for several centuries after intercourse had been established by 
tbe Greeks and Romans with that country. Although the rudest appliances were employed in 
the spinning and weaving, yet the beauty and fineness of Indian cotton fabrics could hardly be 
excelled in modem times. The cotton industry seems to have been late in its introduction to 
Bbrope, for although when ColumbuiS discovered South America he found the natives wearing^ 
eottoii clothing of their own manufacture, yet from the 10th to the 14th century there is no trace 
this industry in any portion of Christendom. The earliest mention of cotton in England is 
ind in the records of the monks of Bolton Abbey in 1298, who imported it for candle-wicks— 
fhich, by the way, formed the main trade of the country in the product of this fibre— until the 
half of the 18th century. Flax appears to have been first cultivated in Egypt, and its 
ufactnre is frequently mentioned in the Mosaic records as among the occupations of the 
le. Wool is claimed by some authorities to be the first of the textile materials used for 
icial clothing, and England was an exporter of wool, and a purely pastoral country for cen- 
before she began its manufacture. ** The ribs of people throughout the world," wrote 
LOW Paris, *• are kept warm by the fieeces of English wool." The silk industry was originated 
China, and Ib mentioned as far back as 2700 years before the Christian era. All these 
t manufactures, Cotton, Flax, Wool, Silk, travelled slowly westward, and, excepting 
fl, were somewhat late in their introduction to Great Britain. Of these wool was the earliest, 
first assumed importance when artisans from the Netherlands — where the wool industry 
its rise in the 10th century — ^were invited by Edward III. to settle in this country, 
g the persecutions in 1567, and the sack of Antwerp in 1585, England — ever an asylum for 
oppressed from every land— offered a friendly home to the banished refugees, who in turn 
for no further privileges than freedom to worship and to labour. Most of them on reaching 
country were entirely destitute, ** but,** as Dr. Smiles says, " many brought with them that 
of wealth which money cannot buy, — intelligence, skill, virtue, and the spirit of independ- 
Wherever the refugees took up their abode, they acted as so many missionaries of skilled 
libiting the best practical examples of diligence, industry, and thrift, and teaching the 
among whom they settled, in the most effective manner, the beginnings of those various 
ial arts by which they have since acquired so much distinction and wealth." A grateful 
Lowledgment is due to the Flemings and other Continental refugees for their great services 
the promotion of British industries at this period.^ 

iNTRODUCnON OP THE FACTORY SYSTEM. 

Cotton.— Prior to 1760 the cotton machines in use in [England were nearly as simple as 
» of India, and in the other textiles the manufacturing processes were essentially those of 
► hand. Hand-spinning was universal, and the climax of invention was thought to have been 
ItUained at the close of the 16th century, when the " two-handed wheel " was introduced. Pro- 
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gress during the earlier half of the 18th century "was slow. Cards for combing were adapted 
from the woollen to the cotton manufacture, and some improvements were made in weaving. 
The fly shuttle, or " picking peg," was invented in 1738 by John Kay, and the drop box by 
Robert Kay in 1760, thereby greatly increasing the productive power of the loom. But some d 
the greatest mechanical inventions that the world has ever seen were now in embryo. A machinB 
for spinning by rollets was invented by J"ohn "Wyatt and patented by Lduis Paul in 1738. K 
patent embodying this principle, called the "water-frame," was taken out by Richard 
Arkwright in 1769 — who also introduced perpetual carding — followed by the "spinning 
jenny," invented by James Hargreaves and patented in 1770 ; wliilts a few years afterwards 
Samuel Crompton united the principles of Hargreaves' "jenny" and Arkwriglift 
" water-frame," and gave to the world the mule-spinning frame. Tlieee inventions^' deter- 
mining the prineiples of tJie cotton machinery^ laid the foundations of an industrial moKememi 
unparalleled in history, and enabled England by utilising her mineral resources to take ihd 
dominant position in the world as a manufacturing nation^ which from that time she has cmiinvd 
to hold. From hand labour carried on in cottages, small factories were started, in which horaei 
were introduced to propel the newly-invented machinery. Next came water-power, first brongM 
into requisition for this purpose about i790. Steam soon entered into the competition, althongl^ 
in the beginning, it was but rudely employed to lift water on to a wheelj — water being considered 
the only source pf regular and steady motive power. It was about the year 1790 that the 
improved steam engine by James Watt began to be successfully applied to cotton machinery} 
and thus the factory system, initiated by Arkwright — and so marvellous in its influence upon the 
destinies of the human race — was matured. I'he power loom was invented by the Re?. Pft 
Cartwright in 1785. Great improvements in scutching, carding and preparing machinery 
followed. The head stock was placed in the centre of the mule by Wright, while Biciard 
Koberts, about 1825, achieved an enormous step in advance by his invention of the self-acting 
mule. The lace machine was invented by Seathcote in 1809, opening up a new indnsiry 
susceptible of producing patterns of infinite complications and great bestuty. In fact, it may be 
said that during the half century covering this period there was a r^arkable combination of 
inventiveness and executive skill in perfecting the machinery, and of enterprise in devclopffl^ 
the cotton industry. Calico printing, quickened by the rapidly increasing demand for colour 
and design, advanced from hand blocks to machine rollers, and from the primitive and laborksfl 
methods of hand engraving to the ingenious contrivances of the pentagraph machine, and the 
application of chemical agencies. Thus the designer, engraver and chemist lent their aid to the 
spinner and manufaoturet in beautifying the fabrics of tlie loom. Their cheapness and excel* 
lence brought them into increasing requisition all the world over, and tke cotton trade literally 
advanced by "leaps and bounds." It is stated that 1000 operatives employed at the present 
time in a cotton fiactory accomplish with ease more work than wae performed by the whote of 
the cotton operatives of the United tingdom, numbering about 43,000, who were engaged in the 
trade in 1760. The growth in other textile industries has been due to the same causes as bare 
afiected cotton, and mainly to the same mechanical inventions. Wool and flax manufacture^ 
no less than cotton, and in some respects silk, were revolutionised by the introduction rf 
machinery embodying the principles established in the inventions of Hargreaves^ Arkwiigh^i 
Crompton, Cartwright, and moved by the stfeam engine of James Watt. It should not be fo^ 
gotten that these men — among the greatest of the wotld's benefactors — were Englishmen, «^ 
that all the great inventions that laid the foundation of the cotton industry, and raised it to it* 
present magnitude, have been of British origin. Important machines for textiles have beea 
invented in other countries ; the Jacquard fancy loom was invented by Jacquard, of Lyonfi, ^ 
1801. The "dead spindle" was of American origin (1831) — the invention of the ring spindle 
is disputed. The combing machine for cotton was invented by Heilmann, of Mtdhouse, in 1^ 
— adapted from his wool-combing machine. With these exceptions there are no inventions 
improvements of the first class at present employed in the spinning, weaving, and printing ^ 
cotton that are not the outcome of British ingenuity ^bodied into practical shape by Britis^^ 
machine makers. 

Coming to more modem times, the Exhibition of 1851 aflforded a revelation to the world of 
the superiority of English textile machinery, and although it is often alleged that we opened the 
door to the nations of Europe, inviting them to see our treaeuarea and thus despoil the " workshop 
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|9f the World,'' with weapons of our ow& forgiBg^ it in an Uudoubteit fkct that the cotton industry in 
ifengland rWeiviBd its most striking impetue during the period between the Exhibitions of 1861 
iHid 1862, and owing in & great measure to the ptogress of English cotton machinery. The 
Inhibition of 1863 demonstrated that our mechanical supehority was still unekallenged, although 
pglish machinery had been eEtehsirely copied on the Continent fend in America. Since 1802 
te enter{>ri8ing machine tnakers of Lanfcashire Bare tied with each other in the application of 
laptoviements and inyentions resulting in the admitted sut)eriority of recent machinery over that 
if twenty yeaf s ago. But tliis superiority is due to minor improvements, including great per- 
iNstloii in wol-ftihAnflhipv and not to any great deviation in principle from tbe machinery in use before 
hat timej except in the development of the ring spinning frame. In a brief sketch it is impossible 
k>pfecify all the improvementsj or to name the tnany cohtributors whose ingenuity and indhstry 
Inhng rec^t years hare blrought about the present high perfection of cotton machinery. These 
IproTements fere well known to the trade, but cannot be descl-ibed so as io be understood by 
he general public. In a few words it may be Isaid that iii opening and cleaning machines, feed 
iegulators" and ** consolidators " have been added. In carding mabhiiiery, nufflerous 
q^fDTements have been introduced, including the substitution of steel for iron card teeth and the 
fcoduction of *• revolving card flats," the "oscillating fly comb," and the web^conductoti** 
llcombiUg machine by Heilmann hals ehailged but Httle in its principal i^atni-es fiinde it was 
li|iinUy brought out», and has maintfeiUed its eommanding position althdugfa other valuable 
ntes have been intrdduced. The combs are nt>w Uiade of eight to ten heads, with stop 
Wftit^ a cleaning bruBh, securing greater steadiness and a bettet nip, with an inctease of 50 per 
•trf speed fthd production. In drfewing taachines, front fend back stop motions — some by 
bWclty— can spring motions^ loose bos^d top rollers, revolving endless clearer cloths, Ac., have 
no introduced with an increase of efficiency and economy in the Working. Slubbing, 
temaiiate, and totltig fratnes have been ihiproved by better winding arrangements, strdnger 
pindles, steel flyers, case-hardened rollers, stopping and lock motions, &c* The self-acting mule, 
Wiough in general construction the same as in 1862, has received so many important additions 
Wl improvements as to place it beyond the competition of the mule of that time, in economical 
loductiotL tthd efficiency. Without entering into complicated details it may be remarked that 
le working pttrts of the mule have been much strengthened, some of the important motions have 
Btt made automatic, thus relying for precision and action less and less on the skill of the minder, 
io iiB thereby enabled to devote his attention to the output of the machine. It is now very 
tamon for spindles to run upwards of 8000 revolutions per minute, at the same time beating 
ips 20 per cent, heavier than those formerly made. The machines work more steadily and 
lietly, with fewer breakdowns, while their capacity to stand the strain of the extra quantity of 
«k produced is very much greater. As a consequence, although during the last ten years the 
Story hours have been reduced from sixty to j^fty-six and a half, the increase of production per 
fiiidle since 1866, of 32' yarn is equal to about 22 per cent. ; whilst the quality of the yarn 
fm has improved in strength from 8 to 10 per cent For spinning the finest counts a number 
indelicate and sensitive motions have been adopted, by which the self-acting mule is rapidly 
Nodihg the hand mule, which,- however, is still extensively retained for very fine spinning. 
^ production of yams of medium cbunts, there has recently been in this country an 
fflt ineiease ih ring spinning ahd ring doubling. The ring j&ame is very extensively 
in the United States, where it is held in high esteem. Unquestionably it is the most 
ite bf spinning machines, and within the last few years has been greatly improved. The 
idles in these machines ate the outcome of American experience, the most pt^ular being 
Bftbbeth." 

h Ixnom there have been no great invebtions during the last few years, but the loom of 
^^ iietMthstftttding, is a vastiy superior machine to that of twenty-five years ago, and 
ftottstantly being improved in detail. In figured weaving, of which there is comparatively 
ill cotton-, elaborate and extensive patterhs mfey be woven with a greatly rediiced numbei* 
cards, and great improvements have taken place in shuttle boxes, stop motions, wefl forks, 
^les, &c., while in consequence of superior workmanship greater stability has been given to 
torking of the loom. The value of these improvements is shown in the higher speed of 
and in the fact that a single operative is ablid to mind four, in place of two a quarter 
wntury ago. It is *lfio satis^tory to find that efifectiv© contrivances have been introduced 



Digitized by 



Google 



108 



Group IX. {West Gallery and West Arcade). 



to prevent ** shuttle flying," thus reducing accidents which a few years ago were of alarmiDg 
frequency. This latter improvement applies to all power looms in the textile industries. 

Xoce. — The lace trade, which has always been centred at Nottingham, has shown - 
remarkable progress since the era of machinery. The net twist lace machine, invented by 
Heathcote in 1809, was a marked improvement on all the modifications which had followed the 
loop machine, or stocking frame of William Lee in 1580. The machine now extensively used, 
represents many improvements by John Leavers and others on Heathoote's patent. A great 
stimulus was given to the lace trade by the application of Jacquard's invention in 1837 to 
the warp machine, and in a short time afterwards to the twist lace machine. A± that 
time 150,000 persons were employed in embroidering the figures and patterns on the woven \ 
net by hand, but through the adoption of the Jacquard the labour of all these hand , 
embroiderers was ultimately superseded. Improvements followed each other in rapid saccesaion 
from this period, while since 1846 the machines — still retaining original principles — have been ' 
remodelled almost every ten years. Peddie's machine, invented in 1840, was adapted for making 
lace curtains about twenty years ago, and is in some instances from 200 to 300 inches wide. 
Nottingham, by its skill and enterprise in the application of mechanical improvements, and not 
less by the cultured taste displayed in its designs, and in placing them upon the woven fabric^ 
has continued to maintain its supremacy in spite of all foreign and native competition. The 
lace machinery of this town is at the present time distributed over the world, and although out 
of a total of 1044 of the most elaborate of the curtain machines 700 are in Nottingham and 
neighbourhood, and 160 in Scotland, — in view of the cheap labour, superior education and taste 
of Frehch and German rivals who now work 180 of these machines, the utmost efi&ciency, 
economy and vigilance will be required on the part of home manufacturers, or this position will 
be seriously and rapidly assailed. 

From the most recent statistics of factories in the United Kingdom (1879) the following are 
the figures relating to the extent of the cotton industry : — 

No, of No, of spinning and No. of Total operatives 

factories. doubling spindles. power looms. employed. 

Cotton ... 2,674 ... 44,206,690 ... 514,911 ... 482,903 

Lace ... 283 ... — ... — ... 10,209 

For those desiring information as to the consumption of raw cotton and the export of cotton 
goods and yarns, the following figures will be interesting : — 

Consumption of cotton Value of exports of 

in Great Britain. cotton goods and yams. 



lbs. £ 

1701 ... 1,985,868 ... 23,253 

1790 ... 31,447,605 ... 1,662,369 

1860 , ... 1,083,600,000 ... 52,012,380 

1884 ... 1,481,600,000 ... 72,736,000 



Fhtx, — ^The cultivation of flax was practised in Ireland in early times, but the first impulse 
to its extended growth and manufacture was given by Huguenot families expelled from France 
in 1685. The mechanical spinning of this fibre in England began with the adaptation of the 
previously invented cotton machinery, about ten years before the end of the 18th century- 
Hackling, or dressing the flax by machinery instead of by hand, was introduced in 1808. The 
greater length and the smaller amount of cohesion of the fibres made it necessary that flax 
should be drawn through gills or combs, which were introduced and perfected between the years 
1818-1835, along with other improvements by the Leeds School of Engineers and Mechanicians. 
One characteristic of fiax spinning, distinguishing it from other fibres, is that for all fine yams 
the material is passed through hot water to soften the gummy substances in it, and to enable the 
fibres to be drawn out easily and uniformly to a fine thread. This process — wet spinning — ^was 
brought into practical working in 1827. 

These three operations, hackling, gill drawing, and spinning, remain in principle the same 
as at the time of their introduction. The improvements of the last twenty-five years have 
affected details rather than principles. There has been a constantly increasing accuracy in the 
building of the machinery, reducing the labour of minding the machines, vastly improving the 
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daracter of the produce, and enabling the spinner to put the same material to much finer 
IfDiposes. The same description applies to looms in which there have not been any recent 
linTentioDs of special importance.. 

I Eewp and Jute. — ^The fibres resembling flax most closely — hemp and jute — ^are prepared in 
[ftgimilar way ; hemp is spun like flax, either wet or dry, while jute is spun dry, but with a slight 
f^reBsing of oil. The mechanical improvements in flax embrace these fibres also, 
j- The factory return of 1879 gives the following figures relating to the above industries : — 

I" No. of Spinning and Operatives 

I factories. doubling spindles. Power looms. employed. 

Total of Flax ... 400 ... 1,329,748 ... 40,448 ... 108,806 

I „ Hemp ... 58 ... 25,304 ... 74 ... 4,780 

It „ Jute ... 117 ... 220,168 ... 11,288 ... 86,354 



Total Flax, Hemp i&JuTB... 575 ... 1,575,220 ... 51,810 ... 149,940 

The mills of this country consume about 20,000 tons of home-grown flax, in addition to an 
I fumnal import of from 80,000 to 90,000 tons, and a quantity of hemp which may be estimated at 
ibout 10,000 to 12,000 tons — used for coarse linens, shoe-threads, &c. 

HifiTOBioAL Sketch of the Worsted Trade. 
Fool.— The wool industry was the flrst of the textile arts to be introduced into Great 
Britain. The Flenungs, who had been the chief manufacturers of the wool exported from 
Engiand, began the manufacture of worsteds at or near Norwich early in the 14th century. So 
important did this industry become that, at the close of the 17th century, it is stated that the 
pwdoction of wool and its manufectures constituted the " most solid foundation of the national 
prosperity and riches." At a time when the annual rental of the land amounted to £10,000,000, 
and the annual income of the State to £43,000,000, the annual value of wool and its manufac- 
tures was estimated at £8,000,000. Thus the merchandize produced from wool amounted 'to 
nearly one-fifth of the annual income of the realm, and almost approached the rental of the 
land (James's * History of Worsted Manufacture,* p. 182). At this time Norwich was tho 
largest city in the kingdom next to London, and was described by Macaulay as the chief seat 
fif the chief manufacture of the realm." 

Modern Factory System applied to Wool Manupaotures, 
The modern system of wool manufacturing, Hke [that of cotton, began with the inventions 
ofHargreaves and Arkwright, aided by the introduction of the steam engine. Norwich for a 
toe continued to be the acknowledged wool centre, but during the 18th century the Piece 
Halls of Hali&x and Bradford, and the Cloth Halls of Leeds and Huddersfield were erected as 
markets for the disposal of woven goods and yarns, principally made in Yorkshire. The first 
worsted factory was erected in 1784 at Dolphin Holme, near Lancaster, and the first in Bradford 
in 1793, where spinning machines on Arkwright's principle were started. From that time 
machinery extended rapidly in Bradford, Halifax, and other Yorkshire towns, although trade was 
placed in constant peril by strikes and riots, which broke out on the introduction of every 
mechanical improvement dispensing with hand labour. These demonstrations, however, were 
•"•w^Bsfully resisted in the north, but in Norwich there was a manifest refusal on the part of 
^ most interested, to depart from the antiquated methods of the past, although hard pressed 
wmpetition. For any one in the beginning of the present century to attempt to set up 
machinery in Norwich was to venture his. life. This policy stripped 'the illustrious city of its 
flianufiictuiiiig prestige, but the tide of progress could not thus be stayed, and many of the 
^'^SWded and distressed artisans were glad to accept employment in northern towns as minders 
of the very machines whose admission to their own city they had so blindly and resolutely 
leftiaed. 

Power looms were introduced into the worsted trade about the year 1825 ; the Jaoquard loom 
^ 1827. In 1831 the " dead spindle " (cap spindle) was brought over from America, and the screw 
9II was appUed by Fairbaim, of Leeds, in 1834. The spinning of alpaca, mohair, &c., was over- 
come by Titus Salt in 1836, and cotton warps were introduced at about the same period. Hitherto 
^ly all the wool used in the worsted manufacture was combed by hand. Dr. Oartwright had 
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iuveniiad a combing machine in 1790, but little was known of it. Other maahines followed, Ihe 
liKisi importaat of whioh was Heilmann's, invented in IMQ. A combing maobine by Lister and i 
Donisthorpe was introduced in 1850, but its working was stopped by Heilmann on aooeunt ef | 
m alleged infiingement of his patent. In 1852 the patent-right for ICngland of Heitoann's ■ 
wool maahine was puvch^sed by 8. O. Listev, of Bradfopd, iof £30,000, who improved it in ve^ritmi ; 
ways, thus supeiseding hand combing, and giving a mai^ellous impetus to the lon^ woolj 
industry. Isaac Holden's combing maohiue was invented in 1850, and being especially adaptedi 
for fine Australian merino wools exerted an influence, still more remarkable, over the product ofl 
a wider field. The combing machine by James Noble, with which Donisthorpe was associated, | 
Was invented in 1854,. and has since enjoyed a constantly increasing reputation as being adapted : 
for varied qualities of wool of long wid short staple.- 

As in ootton there have been no inventions that have changed the character of worsted 
machinery since the Exhibition of 1862 ; yet the improvements \\\ (Jet^il have hepn ntimerona 
and important, materially increasing the efficiency of several machines and lessening the cost of 
productiQW. Wpol washing and 4rying have been facilitated by a number of automatic appliances, 
satisfactorily minimi^iftg hand labour. Cardiftg engines have he^i impuoved by the aubstitntm ^ 
of steel for iron wire, and by the addition of m impoytftPt aUto»atie feeder^an Anaerican m 
vention. Preparing machines have been fitted with double screw gills and fallers, greatly 
lessening the liability of breakage of the fibre in being drafted from back to front rollers. A 
pumber of patepted impiovemeajts have been added to combing machines, particularly to Holden's 
and Noble*s, enabling the producUoft to be increased, with better work, and a reduction In noil 
and wa9^ New cQn^bing machin^^ have been invented, of which may be mentioned thoaa of 
Ilill and JJastwood, and Jegisison. 

Jn drawing maol»i»ary the rubber system from France has been introduced by one of the 
largest machine makers, for preparing fine combed Australian and other wools for mule spinning, 
aftd important mo4ifioatiQna have been made in English ** open drawing," for spinning the Bame 
wools on cap fram^sI worsted spinning, mules have again been introduced by some leading 
spinners, after having been in a great measure discarded forty years ago in this country in j^vour 
pf cap frames. For competing with ** rubber drawing " and mules in the spinning of the fkooit 
and the sliortest stapled wools, the modifications in the English system of open drawing, thougk 
they have been confined to matters of detail, are of commanding importance, inasmuoh as they 
are securing efficiency and economy of production. In addition to the above re-introduction of 
mule spinning, and the more effective manipulation of fine wools by open drawing and cap 
f|Rme«» there have been several patents for stop motions for the prevention of double yam in 
gpiQping, and single in twisting, patent caps for mohair bobbins, and other details. Bing 
Spiuftiag has also been introduced, but the increased roughness of the fibre caused by the speed 
has militated against its general adoption. For dealing with this difficulty an improved patent 
jfiug cap enables the spindle to be run at a greatly increased speed in the production of yarn of 
Qiedium quality, without seriously increasing the roughness of the fibre, and the same result is 
o})tiained in a high degree by a patent combination of ring and cap recently introduced. 

Jmm. — The improvements in worsted and woollen looms are too numerous and too detailed 
for specification in this sketch. The power loom twenty-five years ago was a machine that could 
be imperfectly adapted for weaving a variety of styles of fabric on the same loom ; but since that 
time there has been a great sub-division in weaving, looms being now specially constructed for 
given styles and patterns. The changes have amounted to almost a revolution in certain power 
looms, many of tho parts working automatically and with wonderful precision. In Jacquard and 
Pobby weaving, so great have been the improvements that certain makers claim to he able to 
weave by power any pattern that can be woven by hand. Speed has been increased since 1862 from 
1?0 pipks to 180 and 300 picks per minute. In worsted coating looms the race for improvement* 
is still rapidly continuing. At the present time cloth can be made which it was impossible s 
ew years ago to weave in a power loom ; and while within half a dozen years, coating looms 
wer^ generally malting fewer than 60 pipks per minute, they are now makipg 80 and 90 and 
4oipg hetter vfouek. 

Woollen. — The differepoe between •♦worsted" and "woollen" is mainly a dlflterence in 
machinery and ip the subsequent treatment of the woven fibre. A worsted yam may be defined 
as tliyeftd spun from wool, \he fibres being arranged so as to lie smoothly in the direction of the 
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4n4 pf^r^llel to eaoh otbev. A woollen yam is a thraad spun from wool, the fibros beimg 
juranged so as to cross and overlap each other, and to prasont theii aenated sQiiftees in the 
v^i^ty of ways. W(n»ted yam is usually eombed; woolly yam ia invariably earded, 
pd, with a iUmg diapoaitioii to **ftah,** is generally n»lled or felted after weaving, thereby 
pIPfiiDg the fib;^0 to intorlocli as mneh as possible, thus produoing opaque woollen cloth. 
; The hi^toty of the wocdlen trade in early times ooinoides with that of w€»mted, owing its 
illjal dftvelopmsnt to th^ varions immigEations of weaveaS) &o., from the Vethferlanda and 
tmm. From ilm period of the mnle ^d the steam engine, the factory system giadii&lly 
lecame estshliahed and centred at Leeds and HuddemlteM, although there are impovkant seats 
f woollen mauiifa'otuve in Gloueestef shiie, Wiltshire, Ifor foth, and in Sootland. Dfuing the 
ply |ume| of the eentury improvements weaie adoptpd % ^rding, and the condemsei» was 
g^P^' Wiox to the self*Acting mule was only exoeptionally employed in Etiglish 
faetpries, and in its adoption the Bnglish have lagged behind the Belgian spinnera. 
i u 8»i4 that to this eauae n^ay be partially attributed the firm &iothokl of Belgian yams 
\ tjiis ppiuitry, the imi^vt of whiah amounted in 1883 to 11,^53,000 lbs. Buying the 
^ tweo^y-^Ye yciars these haye been no important inventims in woeUen machinery, but 
^£i^l4tion of 1.8^ gave a great impetus to the introdnotion of minor improvements, and 
^ tl^e d%te of ^eatly intareased entorprise in the trade. Iron has beep substituted for wood 
I v^ing engines, and atoel for iron Y^hre. Automatic oardrfeeden have been introduoed i the 
i^Ul}ey " has be^n snpeisedod by an improved eondenser, and the selftacting mule is now 
l|is(uuiversaUy employed. Eoonomies and labour-saving appliances have been oavried into 
Iliie^et^^Ls of production, and the hand loom, which a few years i^o was worked. in the 
iDilge, hj^f beeft generally supplanted by the power loom in the factory. 

. Carj^t^ — In the carpet industry an important revolution tooJc place some fifty years ago 
1)^ printed waips were introduced. T^hia was followed by the adaptation of the power loom 
) weave Brussels, Tournay velvet. Tapestry, n^jid. Tapestry velvet carpets. The hand loom has 
Ben further replaced by the power loou^, which has been applied to the production of Scotch or 
iidderminster carpets equal in variety, colour, design, au4 texture to tlie products of the hand 
oin. The power loom is now used for the weaving of chenille, of Axminster carpets, and of 
Jloyar' Axminster carpets, woven on the patented American loon^, brought out in 1877. 
uprovements in detail have led to an increase of speed in tapestry looms of from 60 to 70 per 
Bt, and to the construction of power looms of greatly increased width, whereby carpets can 
^ be produced in pieces four yards wide. 

. Other branches of the woollen Industry, such as the manufacture of flannels, blankets, 
IgB, ko.y have profited by the general advance of woollen machinery. 

S}u>ddy and Mungo, — The shoddy and mungo trades form probably the most remarkable 
lastiations of the utilisation of waste products to be found In the textile industries. Old clothes, 
wllen rags, wom-out stockings, any scraps of fabric containing wool, are extracted," worked 
p, and manufactured into cloth. " Shoddy " is made from old stockings, flannels, stuffs, &c., 
Do\fn as ^» softs." "Mungo" is made from tailors* clippings, old clothes, ground rags, &c., known 
• "hards." "Extract" is tho wool derived from rags and other materials in which cotton 
linen has been mixed with wool in its . manufactured state. The waste product from the 
ove ig "flocks,** in appearance often little better than dust. In the marvellous economy 
the wool industry, every vestige of woollen material is sought up and utilised, and it is 
lining in thp district of Yorkshire, where this industry is carried on, that "any fibre can 
||)im if it Qi^ly be long enough to have two ends." Wasto which seems little more than 
Itiele^ of duAt ean be mised with a small proportion of wool, and made into handsome, warm, 
tfrei^lly ^nbytc^ntial clQth* The sl^oddy trade fl^'tes as far back as 1818, beginning at Batley 
liBew^bury in Yorkdhire. Jia full development took place between 1810 and 1860, and has 
Kimid to glow muph the same ratio to the present time. An in^portont departuve in this 
IdlUliy has \mu the union cloth manufaotuie, so called from the union of cotton warps with 
POllftA'W^t, producing in many instanoes a cloth in whieh the potton is so completely buried in 
vqqI, that Piily an expert pan tell the difierenee between the all-woollen au4 the mixed 
^9 linula? appei^j^anoe. The shoddy trade for many years was frowned upon as a spurious 
Idolteiation, but it is now one of the acknowledged benefits to the world, inasmuch as it enables 
*jfllioii8 m our own and other countries to procure T^arm w4 aqitfthje artiolee of ojotlung wbicli 
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in former days were beyond their reach, It is said that 125,000,000 lbs. of shoddy, muBgo, ftc^ ^ 
are manufactured into cloth every year in England alone. [ 

The mechanical and chemical improvements in this industry during the last twenty-five yean { 
are too numerous to specify. Among these are the ** wet" and "dry" systems of extracting; [ 
the " opener" has been greatly improved, the machine being locally known as " the Devil," from 
the effective way in which it tears up and maltreats whatever it gets hold of. The card-feeding 
machines, by which the raw material is regularly and automatically supplied, and the condengiBg 
ring doffers are great improvements upon old methods, while the tentering machines for finishing 
have promoted efficiency, economised labour, and secured greater cheapness of production. 

Hosiery. — ^Hosiery has shared with other textiles in the extension of its industry. The 
circular frame, invented in 1849, gave a great impetus to knitting by power in Leicester. The 
" tumbler " or ** latch needle '* was invented a few years later, enabling fancy coloured striped j 
stockings and ribbed fitbrics to be produced almost as cheaply as plain ones. For so-called ' 
fashioned, i.e. shaped articles, of hosiery the hand frames of thirty years ago have been superseded ' 
by " rotary " frames, run by power, invented about 1857, and greatly improved since that tim i 
The most important of these improvements was added in 1864, — ^a rotary frame being patented j 
embodying all the main principles of the original stocking frame, yet increasing the speed by j 
50 per cent., while requiring much less power. This machine, by a series of patented invention^' ] 
has been brought to a high state of efficiency, and now produces work fully feshioned,— narrow* | 
ing, widening, strengthening where necessary — yet performing these delicate manipulations 
automatically. By the above and other mechanical improvements there has been a laige 
development effected in the hosiery trade of Leicester and neighbouring towns, knitted goods 
having been cheapened in production, while the average wages of operatives have been almost 
doubled. At the present time there seems to be no abatement in the growth of this industry. 

The following table shows the development and progress of the wool industry, exclneive 
of shoddy and mungo, during the present century :— , 

CONSUMPTION OP WOOL IN THE UNITED KINGDOM. j 





Estimated yield of 
English wool. 


Imports of Foreign and 
Colonial wool. 


Exports. 


Cousmnpti(»i. 




IbB. 


lbs. 


lbs. 


lbs. 


1800 


... 96,000,000 


9,000,000 ... 




. 105,000,000 


1850 


.. 130,000,000 


77,000,000 ... 


26,000,000 , 


. 181,000,000 


1862 


... 140,000,000 


... 176,000,000 ... 


58,000,000 . 


. 258,000.000 


1884 


.. 132,000,000 


... 544,000,000 ... 


295,000,000 . 


. 381,000,000 



The official statistics from the return of 1879, relating to worsted, woollen, and 
and other^factories, are as follow : — 



Worsted Factories 
Woollen Factories 
Shoddy Factories 
Hosiery Factories 
Hair Factories ... 
Elastic Factories 



Number of J^^fjT^uL Number of Number of ^ 

factories. ^P'^^gp^in^itg power looms, operatives employed. 



603 ... 2,552,934 ... 87,393 

1,732 ... 3,655,761 ... 56,944 

137 ... 92,984 ... 2,110 

186 ... — ... — 

36 ... — ... — 

83 ... — ... — 



130,925 
134,344 
6,079 
14,992 
1,731 
4,438 



Silk,* — The silk industry remained for a longer period comparatively uninfluenced by the 
great inventions of Arkwright, &c., than the other leading textiles. This was partly due to the 
fiEMjt that raw silk, in the form of reeled yarn, has always been imported in a condition ready fer 
the throwster to prepare into organzine (warp), or tram (weft), for the dyer and weaver. Tl* 
Jacquard loom was introduced into Coventry in 1823. The first power loom factory in the sam* 
town was burnt down by a mob in 1831, and another was erected in 1838. The vicissitudrt' 
of the silk trade, although of more or less melancholy interest, have not been materially affectedi 
by mechanical inventions. Improvements have been kept back by the periodical conflict* 
between employers and employed, and intense suffering has often been the consequence. The 
trade has languished in Spitalflelds and Coventry while it has flourished in Switzerland and 

• Por full particulars relating to silk, see a report of the English Silk Industry, by Thos. Wardle, &c., &c., intl* 
Second Report of the Royal Commissioners on Technical Instruction, Vol. III. 
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Genuany, and its general record of meohanical mventipos and improTements during the present 
century contrasts very unfavourably, so far as this country is concerned, with the other textile 
industries which are here brought briefly under review. There have, however, been marked 
examples of enterprise and success in the experience of individual firms. 

^*8pm 8Uh'* and ^^Schappe.'* — ^Within recent years new branches of the silk industry, 
ailed " spun silk *' and " schappe/' have sprung up, which demand a brief mention. " Spun 
flk," from which the natural gum is thoroughly discharged, is mainly produced in England, 
lhile*<8ohappe," from which the gum is only partially discharged, is chi^y prepared and 
ipan in Switzerland, France, and other continental countries. In the operations of producing 
iikjyarn from the cocoon a great quantity of silk waste is made. Many of the cocoons suffer 
km ifflperfect formation, or are crushed, torn, and otherwise spoiled, and thus cannot be reeled, 
Bid have to be cast aside as waste. In all the subsequent operations — ^in reeling, throwing, 
linding, weaving — waste is made, which in former times was thrown away as of no value. The 
Mdera manufacturing economist has seized this refuse, cleansed it from its impurities, applied 
J it the carding, combing, and spinning machines, modified from those employed in cotton and * 
Hand has built up a new sUk industry which at this time in England is of greater importance 
ton the trade in pure silk, whether regarded as illustrating the spirit of inventiveness and 
teprise, or as representing the quantity of product, capital invested and operatives employed. 
Of the inventions in silk machinery during the last twenty-five years the most important 
ft been patented by S. 0. Lister, of Bradford. His silk comb, patented in 1859» enabled him 
^liSiie the waste silks of India, which at that time were quite useless, and of which he had a 
I>0p9ly for many years. From this waste, at one time offered in London at ^d. per lb., and 
i as manure because it would not rot, a yam was made which was sold in Crefeld, in 
tny, and other places, at from 20a. to 24s. per lb., and the same material, now worth from 
to 38. 3d. per lb., is made into yarn at from 11«. to 12«. 6d. per lb., and into velvets which in 
vai finished state (24 inches wide) sell at Ss, per yard. A self-acting dressing frame was 
itented by Lister within the last ten years, the only one in existence, followed by the velvet 
iwer loom, by which six pieces of velvet plush can now be woven in one operation. The 
iportance of these inventions will be appreciated from the fact that in perfecting them and 
Ddry accessory machines have been expended no less than £300,000. The waste silk manu- 
itares are now reckoned among the most attractive and valuable within the range of the textile* 
and although the pure silk industry of England compares unsatisfactorily with that of rival 
Iwitries, it is consoling to record that England stands first in its mechanical inventions for 
•ling with this new industry — which has doubled during the last twenty-five years — and that 
largest and most important silk works in the world are those of an Englishman. 
The statistics of silk factories, &c., in the United Kingdom from the return of 1879 are as 

No. of No. of Bpinuing and No. of Total operatives 

factories. doubling spindles. power looms. employed. 

SttK * ... 706 ... 918,939 ... 12,546 ... 40,985 

Appended is a summary of the textile factories of the United Kingdom from the official 
^ of 1879. It is necessary to state that these returns were collected during a period 
toexampled depression, when there were 254 factories entirely closed, the particulars of 
are not included : — 

No. of No. of spinning and No. of Total operatives 
factories. doubling spindles. power looms. employed. 

Total Textile Factoeies ... 7105 ... 53,102,528 ... 725,714 ... 975,546 

Conclusion. 

loith Foreign Eivah. — Still ahead in Cotton. — Supremacy wiU he coniested. — Technical 
Instniction needed in Calico Printing, — Superiority of Foreign Designs. — Jute. — Linen. — 
Evidence of Belfast Manufacturers. — Foreign Competition in Worsted Goods. — Silk li-ade 
wmlisfactory. — Nottingham keeps its Position. — Imports of Foreign Goods unsatisfactory, 
—Not caused hy Cheap Labour. — Superior Taste in Foreign Goods. — Technical Schools 
Abroad. — Technical Schools in England. — City Gompanies.-^South Kensington Vepartment. 
—Nation needs Awakening. — Future Prospects. I 

In concluding this brief sketch of the leading textile industries and their remarjkable 
I'lopment during recent years, it is necessary to stat^ tfeat it is not i^ machinery oloj^t^ that 

I ' 
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vast progieflB has been made. The operativeB in our fffea.t industries have fairly kept pace 
manual traimag with the improTem^ts la ttaohin^, although their sousntifie and sftiil 
instruction has beeh semusly neglected. Of the cotton operatives in partieular it may be a 
that they work with intelligence, energy, and endurance^ unequalled by their competitm in e; 
other country, and while in some o^er industries our operatives may be equalled in ordim 
manual dext^ty by some of their foreign rivals, yet by none are they surpassed. The flanita 
condition of fiaetorleS) the appUflAoes for health and oonifoi-t, iot the guarding of maohineiy, A 
so as to reduce the risks of aeoid^ts are matters whi(^ receive oonsiderati<»i eveiywhere 
the textile districts. The Begfstrar^^reneral's returns testify to the increased longevity 
the factory operatives, and their improvement in health and physique is everywhere i^parent. 

Wages are considmbly higher than in any country in Europe, and hou» of labour i 
fewer than in any country in the world ; and taking the cotton trade as an illustration in whi 
more definite cou^NiriBons may be made than in any other of the tex^e industries, it is oerte 
that in absolute economy of production the English cotton manufticturers know no rivak 1^ 
prophecy has been unweariedly repeated that Englcmd's manu&cturing supremacy beingdndl 
the monopoly of the great mechanical inventions of the last century, with the distribution I 
English maohinwy in countries where lower wages prevailed this supremacy would cease. II 
facts of to^ay scarcely bear out this prophecy. It is true that the great inventioiiB I 
Arkwright, Crompton, Watt, and other distinguiished Englishmen are now the property d I 
human race. In every seat of ttie cotton industry, whether in the old countries of Biirtj 
India, or among our enterprising relatives in the United States or Canada, English muSosa4 
is to be found, in all instances worked under the alleged favourable conditions of longer iMi 
&tjA in all instances, but that of America, of considerably lower wages. In exporting iM 
commodities, British manufacturers have further to contend against the protective ^ 
intended to shut out British goods fh)m competing counlaries, and yet in face of iliew 
advantages the exports of cotton goods from this country have nearly doubled fflnoe ^ 
Exhibition of 1862. In a great measure this continued supremacy has been due to Brill 
energy and to the general readiness of manufacturers and machine makers to work out IB 
adopt improvements and economies even in the smallest details. The same qualities, hof« 
are rapidly being developed in other countries. In the recent visit of the Royal Oommiflsifl^i 
' Technical Instruction to the manufacturing centres of Europe and America, it was 
demonstrated that our rivals in several countries, besides possessing the equipment of th» ■ 
English machinery, are rapidly improving in organisation and efficiency, and thus beoomingH 
formidable in their competition. I 
There ia an increasing determination on the part of foreign manufacturing countries notj 
to supply their own markets with textiles, but also to become exporters. Many of these fM 
come to England either for sale or reshipment. As yet the imports of cotton goods tol 
country, and the competition of foreign cottons in neural markets do not excite the alsi^ 
British manufacturers. Jsx 1884 we exported cotton goods and yams of the value of £72,73(m 
while we imported to the value of £2,285,000. These imports consisted largely of high^ 
printed calicos from France and Germany, and calico prints form an ever-increasing 
of our own exports of manufactured cottons. The designer and calico printer i »U 
becoming more important factors in the cotton industry. Yet the chemical and artistic ifl 
ments of the trade are those which have been most neglected, in the training of emplo/e0| 
employed. Although the first aniline colours, which enter so largely into the compoaitij 
dyeing and printing materials, were invented by an Englishman, Mr. Perkin, we depend ibiI 
on Germany and other continental countries for our supply, after sending them much of ti^l 
mfkterial for the production of the colours. And with regard to artistic training, the lameoV 
confession has to oe made that nearly the whole of the high-class designs that adorn the Brirbm 
English calicos are the productions of foreign designers, or of English designers trained in 
countries. In an age when '*the design sells the cloth," it is admitted that althongfl 
English cottons surpass all others in quality and cheapness, yet if they were to depend fori 
sale upon English designs, they would speedily be superseded by the calico prints of 
Germany, and {Switzerland. There are in Paris 300 designing establishments, and calico p4 
state that it is cheaper to buy designs in Paris than to train designers in Lancashire. B 
lace manufacturfs of Nottingham, on the contrary, the taste in design has kept pace 



Digitized by 



Oroup IX, ( West Gallery/ mid West Arcade), 



115 



improTemenifl in machinery. The School of Art of that town has received the generQUS support 
of the maiiiifaoturers, and it is stated that, in a large measure owing to its influence^ the designs 
for Nottmg^iam lace, which a Ifew years ago were nearly all French, are now nearly all produced 
by Nottingham designers. In the manufacture of jute there has been a great increase during 
the last twenty-flve years. In linen the progress has been less encouraging. It was stated in 
evidence before the Technical Commission by the manufacturers of Belfast, that in certain of the 
proceeses of weaving, bleaching, dyeing, and printing of linen goods, they had to yield to the 
roperiority of France and Belgium. ** Even in the higher class of damasks, the Irish production 
m hardly holding its own, while in fancy and coloured goods, where a knowledge of design and 
of ohemistiy comes most into play, the superior attractiveness of many continental productions 
llBs placing the Belfast makers at a serious disadvantage, especially in Iftrge markets like 
Imerica, where the Irish goods once enjoyed almost a monopoly.**. Since this eYi4eiicp was given, 
I weaviQjg^ school has been associated with the school of art in Pelfai^t wiUi (gncQuragiug 
irospectg. 

In the worsted and woollen industries of the United Kingdom, whilst our strength lies in 
te important mechanical improvements which are here recorded, the same weakness in 
fifflgning and dyeing is manifest as in cottons, and calls for great improvement. Worsted 
iogns have been mainly copies and adaptations of designs that have previously appeared 

silk goods. The imports of woollen and worsted goods and yams amounted in 1884 to 
WWjOOO, a considerable proportion being all-wool goods from France and Germany, of great 
N|mce and finish, to the making of which the continental manufacturers ci>n4 dyers have 
Wo pcnd more attention than the English. In the foregoing manu&ctures, in each of 
fei the improvements in machinery have been undoubtedly great, it is clear that but for the 
jlflct of certain factors, which lie to a great extent outside the factory, our progress would 
trebeeli much greater. In the silk industry, however, the position of this country with regard 
'flie older branches of pure silk is even less satisfactory. Upon the withdrawal of prptpction (by 
iiicl)«aeh an impetus was given to all the other textiles), and the consequent admission of foreign 
fa free of duty, the industries of Coventry, Spitalfields, and other centres of the pure silk trade 
tttl^r declined. In 1883 our imports of silk manufaptiires amounted to £11,554,462 ; our exports 
iring the same year amounted to £3,132,124, and it must be remembered that these exports 
flnded the goods and yam manufactured from silk waste, the new industry which is rapidly 
coming more important than the old. According to Mr. Wardle'a report (Vol. XII., Second 
'port of the Eoyal Commissioners on Technical Instraction) of the nine original centres of the 
^ trade, l^ottingham only has kept pace with France and Germany in the arts of design. 
i Btates that " Cov«itry has nothing to fear from the competition of any silk centres, except those 
Basle and St. Etienne, and the reason she is beaten by these two places in the m^ufacture 
ribbons is the superior technical knowledge they possess, which is chiefly fhpWI* in the wise 
iuigement of their machinery and the skill and artistic taste displayed in the selection of 
B qoality of silk for certain manufactures^ es also in the skilful arrangement of colours and 
iJgns. . . . The superiority of the artistic skill of France and Germany oyer Coventry 
Wing io better technical education in these two coimtries. ManufSacturers, an4 especially 
^SMB} have much to learn in connection with many details of the trade, and tmtil a regular 
tan of technical education is established; Coventry will not be in a position successfully to 
l|«te with France and Switzerland in design and colouring." 

fontgn Trade; Imports and Exports, 1883 and 1862. — A significant indication may be given 
b importance of our trade in textiles by the following statistics. No record is obtainable of 

lidtish manufactures retained for home consumptioii< The fiigures of our foreign trade only 

•jortB and imports— are given <m page 116. 

ftle i^Btistios of our imports call for remark almost more than those of our exports, for they 
■bcate the weak points in our indi^strial position. Our textile trades csmot be considered 
fc&ctoiy while we import foreign goods, yarns and olothing of the value of £25,000,000, the 
iyreasoft beiag' tiiat they are prefen^d to those of British manufacture, either because of 
eater cheapness or attractiveness. In all instances the raw materials composing the goods ara 
^<jh6a^ herip as in the countries where the fabrics are produced, and our machinery is the best 
the worid, 'the question of chea^r labour abroad is alleged as accounting for the admission 
I tttero fbTeign muTrnfactures. If it were' labour only it would apply most to cotton goods, and 
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least to silk goods, because the wages of English ootton operatives are very much higher thau 
those paid to their continental rivals, and form a larger proportion of the cost of the product, 
while in silk the wages paid in England more nearly approximate to those of the continent than 
in any other textile. On the other hand, the imports of silk manufactures represent more than 
four times the yalue of the imported cotton goods. The evidence of the Teohnioal Commissicmera 

1883 1862 















DCrORTS. 


BXPOKT8. 


ZMFOBT8. 


BXFOKT0. 




£ 


£ 


£ 


£ 


Cotton Yajw 


436.835 ... 


13,609,732 ... 


126,059 .. 


. 6,202,240 


Manofactuxed pieoM, white or plain 


620,897 ... 


34,161,733 .. 


899,738 .. 


. 16,216.399 


Printed and dyed 




20,831,161 .. 






Mixed materials ... .:. 


l,819,56t ... 


651,672 .. 




. 12,346,067 


Lace and Patent Net * ... 


690,925 ... 


2,709,694 .. 


93,282 . 


618,760 


Embroidery and Needlework 


111,774 ... 




65,182 . 




Stockings and Socks 




636,316 .. 




282,304 


Thread for sewing 




2,361,118 .. 




628,942 


Hosiery and small wares 




1,162,680 .. 




666,269 




3,579,998 ... 


76,812,105 


1,174,261 . 


. 36,750,971 



Goats' Hair manttfiictured 



JUTB Yabn 

Maaa&ctares 



LxNBK Yabn 

Piece goods, white or plain 
Checked, printed and dyed 

SaUclotb, &c 

Thread for sewing 
Unenumerated 



Silk Thbown ... 
Twist and Yam 
Manufactures ... 
Other sorts 



Woollen Yabn and Wobsted 

Manofactures 

Cloths, Coatings, &c 

Worsted Coatings, &c. 

Blankets 

Flannels 

Carpets 

Other sorts 



SUNDBIE*— ' 

Afpabbl and Slops 

CORDAGK AND IVlXE 

Platting of all Sokts ... 

Fblt Hats, &c 

Bags and Empty Sacks ... 
Habebdashkbt and Millinbbt 

Hats ov all Sobts 

Oil and Floorcloth 



130,526 
48,424 



48,424 

278,674 
343,709 



622,283 
303,919 

11.654,462 

11,858,381 

2,004,231 
6,251,281 



8,255,512 



648,674 
120,405 



669,079 



268,875 
2,501,590 

2,770,465 

1,057.912 
4,408,464 
213,616 
171,933 
393,484 
352,082 

6,497,481 



705,825 
1,254,603 
1,171,696 

3,132,124 

3,266,488 

9,273,648 
6,765,669 
488,589 
349,235 
1,258,892 
1,179,542 

21,582,063 



3,633,804 
435,594 



1,137,682 
3,879,768 
1,137,085 
597,990 

10,821,923 



397,454 



140,784 



140,784 
100,249 

6,618,{f01 

6,718,750 

514,714 
1,574,281 



2,0^8,995 



113,990 
118,877 



9,387 



242,260 



96,152 
133,149 

229,301 

1,862,461 
3,929,762 
200,665 
258,078 
429,034 
316,397 

6,986,387 

747,668 
348,785 
798,366 
465,708 

2,360,627 

3,862,998 
4,426,122 

6,681,789 
1,388,692 

671,215 
781,713 

16,701,429 



2,568,492 

312,988 



388,724 
3,573,622 
406,062 

7,239,888 



IMPOSTS. 
25,164,203 



EXPOETS. 
120,616,161 



IMPOSTS. 
10,762,504 



KXPOBTiS. 
70,268,503 
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obtained during their visits to the competing industries of the Continent and England was 
undeniable upon one important matter, vi2., that in those industries in which English manu- 
facturers are surpassed by their foreign rivals, it is not so much by the lower wages paid to their 
operatives as by the general superiority in taste, and the scientific and chemical knowledge 
appUed to the manufacture of the goods themselves. It would appear that this superiority is 
due not to the natural talent or hereditary faculties of our rivals, but rather to the facilities 
wb'ch they enjoy for scientific and artistic instruction of a high order. Our industrial rivals 
many years ago established technical schools and colleges in order that they might overtake the 
practical experience of English manufacturers. The results are brought before us in the exports 
of our rivals to neutral markets, and in the above statistics of our imports, which demonstrate the 
necessity of schools in England for training our designers, dyers, and all classes of masters and 
workmen in the principles of science and art underlying their industries. It is true that 
important steps are being taken in this direction. In several of the manufacturing centres of the 
country technical schools and colleges have been established and equipped with teaching 
appliances and machinery. The resources of some of the wealthy City Companies — particularly 
the Olothworkers — ^have been freely dispensed for the promotion of the textile arts, while the 
City and Guilds of London Institute is giving powerful aid in the promotion of technical instruc- 
tion. It is also satisfactory to find that the department of Science and Art at South Kensington is 
fully alive to the needs of the country, and through its network of schools of art and science 
daaees is supplying admirable tuition to great numbers .of artisans throughout the United 
Kingdom. In no country in the world is there an organisation of the same character so 
complete and far reaching.* But the whole system of industrial education requires improvement 
and extension, and to do this the nation generally needs to be awakened to the importance of tho 
improved scientific and artistic training of manufacturers and operatives upon whom, as skilled 
workers, depends our future commercial success. It is computed that of the population of the 
world, estimated at 1,400,000,000, there yet remain nearly 1,000,000,000 who do not apply 
machinery to the arts of life, and who are still clad in hand-made fabrics, so far as they are 
clothed at all. The steamship and the railway are daily bringing these vast populations more 
and more within the influence of Western civilization and modem wants, thus opening up new 
zesources of wealth to the industrious and enterprising in the mutual exchange of commodities. 

In the past the United Kingdom has given birth to the greatest inventors, and has been 
foremost in supplying the world with the products of mechanical industry. By the exercise of 
the same powers, by learning from competitors everything that they can teach, and by improving 
and developing not only our machines but the faculties of the operatives who make and mind 
tiiem, we may look forward to the maintenance of our industrial supremacy in the future, and to 
the increased material prosperity of our country. 

KeigUey, March 30th, 1885. 



• Whilst this preface was beiug written, Mr. Mundella has by the New Code introduced elementary, and more 
specially linear drawing from copies, and from models, as a class subject into the Elementary Schools. The influence 
«fthiB step on the technical education of our artisans wlU prove to be of an importance the extent of which it i 
Impossible to overrate. 
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ANDERSON, ANDERSON, & ANDERSON, 

(Late AVDEKSOV, ABBOTT ft AITDEBSOIT,) 

37> QUEEN VICTORIA ST., LONDON, E.G.: W0RK8: BUNHILL FIELDS. 



SOLE CONTRAOTOR8 FOR THC 



It 



MIT REOnUTIOR WATERPIIOOF CLOAI, 

Km 





AND THE 

REGULATION WATERPROOF VALISE, 

AS BECOMMENDED BY IiOBD WOLSELEY. 

[COPY.] 

HOBAB Guxm 

Messrs. AjiDnxs* 
Abbott, & Andbb90>'.-- 
The valise made byjow 
firm has been found 
suited for the ooodltioiw 
proposed, vi^, to enable an 
ofBcer to carry the articles 
absolutely required for 
service: and the water- 
proof sheet answers as » 
bed; the whole, fittiogs 
included, not exceeding 
40 lbs. weight. The pat- 
tern has been deposiuxl at 
the Hone Quards for in- 
spection. 
ARTHUR HEBBEET, 

ininitrated Priced Catalogues sent Post Free on application to 

37, QUEEN VICTORIA STREET, LONDON, E.C. 
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GROUP IX.— MANUFA01!URE 
OF TEXTILE FABRICS. 

ITos. zo6z— zo8^ WEST GALLERY. 

I [For Dy^f Mordants, etc,, see Group XIVJ] 

> xq6i. BiSLL, JOWIH, & SON, 118 
fiouthwark Street, Iiondon, a£.—The 
Art of Spinning Asbestos Fibre by itself, with- 
out the admixture of other fibres. 

1062. BUTTERWOKTH & DlOXUfl'- 
80N, Burnley, liancashire. — Improve- 
ments in Looms for weaving, and Patent t)obby. 

X063. TH03EtP£, TQOICAS, Beeoh 
Avenue, New Basford, j^ottingham.— 
(1) Dotibling Machine, with upright spindles 
i&d stop motion, for running two or more 
tBoeads together [without twifiin^] on to 
.Ipoob or bobbins. Specially designed for 
lahw yams. (2) Winding Machine, with 
[«pmt spindles and damping apparatus for 
inams from hank on to spools or bobbins. 
^NKii^Ty designed for hosiery yams. 

Z064. DAXJO-HTBRS, GEORGE, 863 
Bope Place, St. Jamed* Road, Old Kent 
Bioad, Iiondon, S.E.— Patent Double-action 
But Garder, for carding curled hair and fibre, 
ifao old hair without breaking ; can be adapted 
ht either steam or hand power. 

Z06S. WATSOir, IiAIDIiAW, CO., 
■B I>anda8 Street, Kingston, Glasgow. 

Self-balancing Centrifugal Machine and 
Kdxo Extractor [Weston's Patent]. (2) Self- 
Buancing Electro Centrifugal Machine and 
H^dxo Extractor rWatts' Patent]. (3) Steaming 
Ikpparatus for oleaohing sugars and other 
knanlar substances [LaidlaW's Patent]. (4) 
Bslf-oiling Bearings, Self-oiling Idler Pulleys, 
fciction Driving Pulleys [Weston's Patent]. 
■5) Patent Oil Separator. 

r X066. IiAWSON, SAMUEIi, SONS, 
IB^;>e Foundry, Iieeds. — Goods* Patent 
|Mfc>matic Spinner for rope yams. 

Ett67. TAWOEM, W. Ii., 11 Chttfc^ 
■toMt, Kidderminster.— Imptovements in 
BMng designs for, and in the manufacture of 
■hl|0lii and similar fabrics. 

i ^K. I*ARMBR, JAMBS, i6 SOITS, 
Uwhi Street Iron Works, Salfbrd^ 
iWMdliester>— (1) Improved Oieosing and 
JHMoring Machine, with Patent Market to 
SiUDp the margin of the cloth with figures 
topittenting number of yards. (2) Universal 
Ouendar, upon which the following finishes 
e«n be produced : — chasing, frictioning or 
tfttring, Bwizzing, embossing, and Moir^ lustre. 
0) Apparatus for bleaching, washing, chlorin^^ 
teonring, soaping, dunging and dyeing woven 
Abrics; and improvenyBnte in the same. (4) 
Hodel, showing improvements in the arrange- 



ment and coDstmction of machinery for treating 
town refuse, iind reducing the excrementitiouti 
matter to a valuable manure ; also at>plieable 
for drying and pulvetising blood and other 
offal. 

1069. TAYLOR B01!t&, Marsden, 
Yorkshire. — Improvements in mechanism for 
actuating the healds of looms for weaving, an 
improved joint for heald levers, and also mechan- 
ism for actuating the rising and falling of 
boxes of looms. 

1070. PAWCBTT, SENRY, Blidder- 
mlnster. — Ohlidema Carpets. Shades of 
worsted ootaibined in manufacture to produce 
new e£fbets. Made to ahy siee without mitre, 
cross join or false shading. 

1071. MATflER & PliAl?d?, SaHbrd 
Iron "Works, Hanoliester.'-Cl) Mather & 
Piatt's Patent Sampling Machine, for calico 
printers, to make combinations of designs and 
colours on short lengths of cloths to show 
effects. (2) Mather*s Patent Continuous Bleach- 
ing Bfechine, for use in the Thompson bleaching 
process, to supersede the chloring operation as 
hitherto used in bleaching. Tor cloth in full 
breadth equally afi in the rope state. (3) Mather 
& Platfs Patent Open Soapmg and Washing 
Machine, for cleansing printed cloth flrom the 
gums and thickening used in printing colours 
on cloth. 

1072. TRBLOAR SONS, 08, 69 & 
70 IiUdgAte Hill, London, E.O. -Machine 
for making coir plait used to make door-melts. 

I07g. SUTIjBFFE, ROBERT W., 46 
Queen Victoria Street, London, E.C.— 
. Jacquard Loom Beader. 

X074. VINCBKT, AFOXtSTB 
Chateaubriant (Loire - Infidrieure}, 
France (Agent, L. E. LUZSAU-COti- 
DRAIS, 53 Melrose Qardens, West 
Kensington Park, London, W.).— Finish- 
ing Machine for any kind of textile fabrics. 

1075. HELTEAR, THOMAS, West 
Stre^, Bridport, Dorset.-— (1) Spooler or 
Winder for spooUng or winding cotton for fish 
net making machines, or for any other purpose 
that twine or cotton is used for. (S) Telescope 
Cork-Cutter for cutting circular corks for fish 
net buoys. 

xo76« LIVE8BT, HBNRY^ Lixuited, 
(ahreenbank Iron Works, Blaokbum.-- 
(1) Loom for loose reed weaving shirtings witli 
a number of improvements and patents taking 
up roller. (S) Old Loom, made naif a century 
ago, to show contrast. 

t&f7* ETCHBLL6, J'OHB',BilkManu- 
f^tnrer. Peel Stl^t, Maefelesfleld.— (1) 
Davenport & Crossley'd Crodi Border Jacquiird 
in motion, requires no changing of cards in 
weaving handkerchief, mufflers, or striped 
^ds. (H) An assortment of goodii made oii 
the loom. 
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Group IX. (West Gallery and West Arcade), 



10^. BROADBENT, ROBERT, & 
SON, Phoenix Iron Works, Stalybridge. 

— (1) Warburton and Broadbent's Patent 
Conical Dram Winding Machine, for winding 
yarn on paper tubes. (2) Leigh's Patent Loose 
Boss Top Rollers for cotton machinery. (3). 
Instantaneous Grip Belt Fastener, dispensing 
with the necessity of holes in the belts, and 
effecting a saving of time and labour, and 
smoothness and regularity in driving. 

1079. HODGSON, GEORGE, Thorn- 
ton Road, Bradford, Yorkshixa— Power 
Looms, and improvement therein. 

1080. HA ACRE, A., & CO., 21 Iiime 
Street, Iiondon, E.C.; also at CeUe, 
Brussels, Iiiverpool, & New York. — 

(1) Braiding Machine for the manufacture of 
non-conducting ropes filled with fossil meal. 

(2) Sample of Raw, Washed, Calcined and Pul- 
verised Fossil Meal or Infusorial Earth [Kiesel- 
guhr]. 

1081. GLOVER, WALTER T., & CO., 
Salford, Manchester.— <1) James' Patent 
Doubling and Laying Machine for making all 
kinds of cords, twine, fishing lines, goldthread, 
asbestos, worsted, bullion fringe, silk cord, &c. 

(2) James' Edpe-making Machine, on which 
ropes can be made of any length or thickness. 

(3) Beirs Patent Rope Pulley Friction Brake. 

(4) Riley's Piston Ring. (5) New Standard 
Wire Gauge. 

1082. SHAW, PROP. HELE, Uni- 
versity College, Bristol. — Sphere and 
Roller Mechanism for the transmission of power. 

1083. HACKING & CO., Bury, Lan- 
cashire. — (1) Looms for weaving checks with 
patent 4-shuttle motion. Improved Loom for 
weaving trowserings. (2) Patent Machine for 
foldmg and measuring finished woven fabrics. 
(3) Machine for winding coloured yam on to 
weavers' pirns and paper tubes. 

Z084. BROOKS, SAMUEL, Union 
Iron works. West Gorton, Manchester. 

— ^Improvements in Drawing Frames for cotton, 
Ring Spinning Frames for both warp and weft 
yarn. Ring Doubling Frame, Winding Frame, 
and Reel. 

1085. McITARY MACHINES CO., 
Limited, 69 Lombard Street, London, 
E.C. — Improvements in machinery for the 
manufacture of various fabrics, in wool, cotton, 
hemp, jute, &c. ; also close and open fabrics of 
novel character, and seamless hats, caps, and 
bag-shaped articles. 

1 086. A SBESTOS CO., Limited (THE 
UIOTED), 161 Queen Victoria Street, 
London, E.C.— (1) Asbestos Packing Ma- 
chine, for making pure Italian asbestos gland 
packing with either round or square section. 
(2) Specimens of packing. 

1087. HOWELL Ac JAMES, Limited, 
5, 7, & 8 Regent Street, and 10 Charles 
Street, St James', London, aW.— (1) 



Irish Hand Loom, with weaver at work. (2) 
Samples of Damask Table Linen in the different 
stages of manufacture. (3) Samples of Irish 
and Courtrai Flax, &c. 

1089. QAUM'TLETT, C, & CO., Union 
Factory, Trowbridge, Wilts. — (1) Light- 
ning Osu^ng Machine for carding, dressing, 
and opening woollen and cotton flocks, hair, 
and other fibrous materials. (2) Excelsior 
Carding Machine, specially made for opening ] 
hair and fibres only, by passing it between two 
revolving bright steel spiked cylinders with a 
patent delivery. 

1090. ANDERSON - LAING, S. J., 
Slitrig House, Hawick, N.B. — Self-acting 
Winding Engine with self-acting oiling and j 
damping machine combined. 

Nos. 1093-1121, WEST AEOADE. 

1093. KAY, T. B., Arcade Chambers, 
St. Marjr's Gate, Manchester. — Improve- 
ments in Carding Engines, to secure a more 
truthful grinding and setting of travelling 
flats. Each flat is ground and bevelled from 
its sliding surfaces instead of from its back. 
The flats are set simultaneously to the cylinder 
arc by two rigid conical segments instead of by 
the flexible bends. 

1094. REDDELL, W. MOORS, Weat- 
hall Road, Forest Hill, London, S.E.— 

Improved Wool Extract, Burred Wool, Bleachetl 
Wool, and Wool Waste for Manure. 

1096. ITELSON, A. H., Bherland 
Works, Station Road, Twickenham, 
London, S.'W, — Patent GoUentum Flooring 
Cloth. 

1098. PAWCETT, P. B., Kiddermin- 
ster. — Brussels Velvet Carpets and Rags, with 
combination of colours producing new tints. 

zioo. BALDWIN, HENRY, CO., 
29 Oreat St. Helens, London, E.C.— 

Sapo, a substitute for soap for scouring, fuUing, 
pizing, and finishing woollen goods. 

iioi. SACHS* ENGRAVINa CO., Li- 
mited (THE), 8 Union Court, Old 
Broad Street, London, E.C.— New Pro- 
cesses for engraving, printing and embossing, 
surfaces suitable for calico printing and for 
printing other textile fabrics, also paper-hang- 
ings, wall decorations and book illustration. 

ZZ02. YOUNGBON, ATtEXATTDEB, 
8 Chesnut Row, Belmont, Aberdeen. — 
An ImproYed Drag Arrangement for spinning 
machines. 

1103. ARNOLD; ALFRED, Claw 
Hall, Halifax. — Improvements in Wiie- 
woven Fabrics. 

1104. WHITTALL, M., Ac CO., Kid- 
derminster. — ^Xmprovements in the manufiu^ 
ture of embossed fabrics or fabrics having^ por- 
tions of the surface raised or in relief. 
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1106. MIDWOOD, AIiFRED H., & 

PO., 81 Fountain Street, Manchester. — 
jl) Lyceum Satteeu Cloth. (2) Unique fc^peci- 
bens of Portrait Printing on Galioo for costumes, 
iproDS, &c. ; also novelties for dress linings. 

[1108. TTTRNISR, M. A., & CO., 14 
Hedhow Terrace, South Kensington, 
iondon, aW.— (1) New Patent Tambour 
for lace-workers and embroiderers. (2) 
doemaking and Embroidering on the Frames 
Wly from 11 a.m. to 7 p.m. (3) The New 
ioimaaght Fingering Wools, with knitted 



Ilia FLEMING, ATiBERT, Neanm 
hg, Langdale, Ambleside, Westmore- 
id.— Langdale Linen, showing the revival 
hand-spipning and hand-weaving linen in 
tegtmoreland. 

m DICBXNSON, W., & SOU'S, 
x Iron Works, Blackburn.— (1) 

•resser. (2) Handkerchief Motion for 
[Ring handkercluefs. (3) Tension Motion 
KihA winding on of yarn. 

gtt KING, JOHN, Chepstow Street 
m, ICanchester. — Improvements in the 
; or doubling of yam or other fibrous 



I114. TWEED ALE, THOMAS, Sunny 
^ Bawtenstall, Lancashire. — Im- 
ivements in Shuttles. 

ni6. WILSON BKOTHEBS, Oom- 
Mills, Todmorden. — Improvements 
\q manufacture and for the strengthening 
protecting of wood bobbins, tubes, spools 
l}ii8ed in textile machinery. 

1II17. HABDINQ, T. R., & SON, 
l^r Works, Leeds.— (1) Cast Steel Gill 
lb and Card Pins ground on Harding's Pa- 
Machine. (2) Patent Mlachine-drilled 
wle Combs, Porcupines and Gills. 

BIS. WORTH, AliBERT R., Francis 
^et Mill, Rochdale.— Tub-ular Spindle 
iand Cotton Washer Cloths. 

119- BURGESS, W. J. & C. T., Vic- 
Works, Brentwood, Essex ; and 
Jbom Viaduct, London, E.C.-— Emery 
Cotton Gin, with Burgess's new patent 
snaer, fitted to be worked by hand, suitable 
dl kinds of cotton. Fitted with thorn- 
saws and grids. 

m, DRONSFIELD BROTHERS, 
Ml Works, Oldham.— (1) Patent Card- 
|W>tiiig Machine. (2) Model of patent mo- 
M> for setting card rollers. (3) Card-grind- 
jKoUers with patent grooved covering. (4) 
ynt Emery Wheel Grinders. (5) Patent 
Nng Machine for roller leathers. (6) EoUer- 
"iag Machine with patent steps. (7) 
vmxie for Drawing Leathers on Hollers. (8) 
^ples of Patent Emery fiUeting. 



1121. PARRY & ROCKE, Swansea. 

—Welsh Knitting Yarns and Welsh Hand- 
knitted Hosiery. 

ARUNDEL & CO., Bromley Street 
Works, Ashley Lane, Manchester. (See 
Group IF.) 

ASBESTOS CO., Limited (THE 
UNITED), lei Queen Victoria Street, 
London, E.C. (See Group IV.) 

BARLOW, H. B., JUN., & CO., 
Cornbrook Works, Manchester. (See 

Group X.) 

BRITISH ALIZARINE CO., Limi- 
ted (THE), 64 Cannon Street, E.C. ; and 
Silvertown, London, E. (See Group XIV.) 

BURT, BOULTON, & HAYWOOD, 
04 Cannon Street, London, E.C. (See 
Group XIV) 

COKE, ARTHUR, 339 Oxford Street, 
London, W. {See Group XXII.) 

CROSSLEY, C. W., 14 St. Mary Axe, 
London, E.C. (See Group II.) 

GREIG, J., & CO., Regent Works, 
Regent Road, Edinburgh. (See Group 
XVII.) 

HONYWOOD, THOMAS, Courtenay 
House, The Causeway, Horsham. {See 

Group XXVI.) 

KIRKALDY, JOHN, 40 West India 
Dock Road, London, E. (See Group IV.) 

MIDFORD FULLER'S EARTH 
WORKS, Limited (THE), Bath. (Ste 
Group 11.) 

PATENT LIQITTD FIRE - PROOF 
CYANITE PAINT CO., Limited 
(THE), 82 Bishopsgate Street Within, 
E.C. ; and Gimter Grove Works, Chel- 
sea, London, S.W. {See Group XIV.) 

RICHTER PATENT ECONOMI- 
SBR MANUFACTURING CO. (THE), 
West End Mills, Longside Lane, Brad- 
ford. (See Group IV.) 

SLATE DEBRIS UTILIZATION 
CO. (THE), 5 Westminster Chambers, 
"Victoria Street, London, S.W. (See 
Grwbp III.) 

SMITH, S., & SONS, Gk>sford Brass 
Works, Nottingham. (See Group IV.) 

SPENCER, JOHN, & CO., Atlas 
Works, Keighley, Yorkshire. (See 
Group X.) 

SWAN, J. W., Bromley, Kent. (See 
Group XIII.) 

WILSON, J., VEITCH, & CO., 260 
Dobbies Loan, Glasgow. (See Group XI V.) 
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Advertisement. 



HOLDER & BROOKE, SilFOP, lANOHESTEll 

(Stand No. 1145, Western Oallerjr.) | 

"IMPROVED BOILER FEEDERS." 

THE "INFLUX" INJECTORS 

These Injectors have a more 
Mvfeet action than any other. 
They are entirely automatic, 
and the simplest to work. 

JUie " IMPBOVBD " 

{PATMNT) 

EXHAUST STEAM INJECTOR 

Uses Waste Steam only, | 




instead of Iiive Steam or s 

■ s 



l^ump Power. 



BOILER-SHELL DRILL. 

(BOBIiAND'S Patent.) 

LOW-PRICED and simple to Fix 
and Work. 
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MAOHIME TOOLS AND MAOHIMERV. 

By W. C* Uhwin, B.So. 

'be machiuery of ah engineering factory consists of a Prime Mover, which affords the neeessary 
ipply of energy; Trftnsmisslv^ Machinery, which distributes the energy to convenient points and 
Atm it ai suitable speeds ; and Machine Tools, which perform the various operations of the 
orhhopL The term machine tools is generally restricted to .those machines which are used to 
lape i*on, wood, ol: Stone for constructive purposes. Modern machine tools originated in iha 
fthes and other contrivances used by the clockmakers, small arms manufacturers, and makers of 
Idilande in the last century ; but the earliest straight-line planing machine was used by Clement 
il819, and the first slotting machine by Fairbairn and Lillie in 1828. With the advent of tho 
team engine came the need of doing by machinery, on the large scale, all the operations previously 
nied out, laboriously, on a small scale by hand, and the tapid development of engineering has 
rendered possible by the rapid invention of machine tools, the enormous increase of their 
|K)wer, and the perfection and accuracy attained in their manufacture, during a period 
extending over much more than half a century. What the advance has been may be judged 
oamining, aay, a modem milling machine, with its indexes graduated to of an inch, and 
thinking of this sentence in a letter from Watt to Smeaton : " Mr. Wilkinson has improved 
boring cylinders, so that 1 promise upon a 72-inch cylinder being not further from 
troth than the thickness of a thin sixpence in the worst part." 

MADHiirt! Tools for MbtaLb. 

llA<Jhine tools for fehapilig metal fall for the most part into the following groups : — 

1. Compressing machines, siich as steam hanuners, power hammers, riveters, forging presses. 

2. Abrading machines, including grindstones, emery wheels, polishing machines, and the less 
Wectly formed rose cutters and milling cutters. 

3- Shearing machines, such as ordinary plate shears, and punching machines, in which the 
Serial gives way over a large area simultaneously in the plane in which the cutting edges pro- 
) 8 tangential stress. 

i Cutting machines, in which a properly formed cutting tool removes the material stroke by 

at by a continuous spiral cut, over a surface of the required form. 
Most of the machine tools at present in use were invented, and in many cases Very perfectly 
ittncted, before 1862. In reviewing the progress made in the last twenty-five years, therefore, 
iave to do rather with changes and improvements of detail, than with completely novel 
s. But these changes and improvements are many of them of great importance. Tho 
"interchangeable system" of manufacture has made great progress. In this a group of 
tools are arranged to produce the several pieces of a finished machine, so exact in size 
that they can be used interchangeably in building up the machine. By specialising the 
tools in this way the work is far more perfectly and rapidly accomplished, and the tedious 
t^iflBBive process of fitting by hand is entirely abolished. 

lfecW»te« cf C&^prettton.—'Vhe Steam hanmier has been much improved and simplified in 
* twenty-five years, and increased in size and power. In the earlier hammers the blow was 
[tttirelj to the weight df the tup or hammer block descending the height of the stroke. In 
ers now the steam acts on the top of the piston, in the working stroke, as well as on 
^r«idfe in lifting the hammer. This plan, introduced by Naylor, greatly increases the 
^ ttf the blow. Hydraulic forging was first carried out successfully on a large scale by Mr. 

11 In Vienna. The wrought iron is brought to welding heat and compressed in moulds or 
^ hydrattliii t)rfe6se8. Under a pressure of 800 to 1500 tons. Coniparatively intricate forms, 
M«h>Mhead«, pistons, axle-boxes, *c., are made in this way more accurately than by ordinary 

;, and, when a large number are required of one shape and size, at little cost. 
AAongst inaehine tools of this class, almost entirely belonging to the period to which tho 
ibltion i^tes, are the smaller forging hammers and planishiiig hammers, worked by power, 
are now textfensivfely adot)ted. Byder's forging machine was introduced about twenty-five 
•go. It has a series of very rapidly reciprocating hammers driven by eccentrics. These 
s^ges or dl^ss, and by briliging a bar successively under these dies, it is very rapidly reduced 
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to the required form. Rivet-makiDg and bolt-making machines act on the same principle. More \ 
recently drop hammers have been introduced. A pair of friction rollers, driven by belting, grip( 
a plank or wooden bar attached to the hammer-head, and lift it. By releasing the friction rolleiii 
automatically or by hand at different heights, bloFs of greater or less energy are given. Tm 
wooden rod is attached to the hammer by an elastic connection to prevent the jar in first startinfl 
it into motion. Dies are used on the hammer and anvil, so that forgings of complicated form ani 
exact dimensions are produced. The drop press is very useful in making the parts of small arnu 
sewing machines and other articles, in which large numbers of similar small forgings are reqniid 
In the pneumatic hammer of Longworth and Player, the hammer at the end of a rocking lever i 
driven by a crank at the other end, the action being similar to that in hand hammering. To var 
the stroke of the hammer and the force of the blow, the fulcrum of the lever can be moved k 
wards or away from the crank. To enable the hammer to adapt itself to the varying thickness < 
the work, there is an air cushion between the hammer-head and the lever. In the pneunutli 
ix)wer hammer the rate of striking is constant, whether the blow is light or heavy. 

Machineb of Abbasion. 

An extremely important improvement has been the introduction of solid emery wheels 
replace the grindstones and to some extent the filing processes previously in use. Emery wh« 
are artificially made blocks of uniform texture and hardness, with which grinding processes d 
be carried out with very great accuracy. They are easily moulded to any required shape of edj 
or surface, and can be trued up when worn by a diamond tool. They are run fast, at abo^ 
3000 to 6000 feet of surface speed per minute. They are used in many ways. Thus they repIN 
natural grindstones as tool grinders, cutting faster and giving a better edge to the tool, and at 
same time requiring far less truing up. Used dry, as bench grinders, they replace toagie* 
extent the file. Mounted with suitable tables for the work, they may be used as planing c 
shaping m€u;hines, in producing true plane surfaces. As they cut hardened steel or case-haidew 
iron, they are used in grinding lathe mandrils and shaping calendar rolls, or in grooving tapsai 
rymers. Specially arranged machines with emery wheels are used for regrinding milling cntk 
and twist drills; in both cases the proper cutting edges are reproduced with perfect exactness,! 
almost automatic arrangements and without softening the steel. 

Another new process of abrasion may be mentioned here, namely the Sand Blitft 
Tilghman. A jet of air loaded with particles of sand is able at sufficient velocity of impact 
cut materials much harder than the sand itself. The practical applications of the sand blast* 
probably not yet fully developed. It is used for etching patterns on glass, for sharpening 
fettling castings and boring holes in hard substances. 

Cutting MAonmE Tools. 

The principal machine tools for cutting metals have undergone little change of form 
principle in recent times. The lathe, the planing machine, the shaping machine, the slotti 
machine, and the drilling machine were all in use and tolerably perfect twenty-five years 
The greatest change' in these, the introduction of scraped surfaces and rigid hollow frannnji 
Sir J. Whitworth, dates back about thirty-five years. Still in the specialisation of these W 
to particular purposes, and in the much more extensive use of rotating cutters, a consideiw 
progress has been made. 

In any machine tool of this kind there are (1) arrangements for holding the cutting tod « 
presenting it at the right angle to the work ; (2) arrangements for conveniently fixing the ^ 
(3) mechanism connecting the tool and the work so as to secure the proper relative motifl 
Generally three motions are required : the motion which produces the cutting stroke, either t 
tool or the work moving as is most convenient ; a feed motion at right angles to the cutti 
stroke, continuous or intei-mittent — usually if the cutting stroke is made by the motion of the wa 
the feed motion is given to the tool, and vice versa ; lastly, a motion is required at right angi 
to the other two to advance the tool into cut. 

The Action of a Cutting Tool, — The action of cutting tools has been investigated by 
Thimb, Tresca and Judenfeind Hulsse on the Continent, and by Mallock and Smith in * 
country. In some cases, as in wood-cutting tools, a shaving is split oflf, by a very acute cuttt 
tool, which is very little deformed in the operation, and this action is facilitated by the very 
tenacity of the wood in certain directions. In cutting metals the action is different. The shftTfll 
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fiffloved is J to I shorter than the cut surface from which it is taken, and if examined will bo 
bond to consist of a series of strips, which have successively sheared, in planes oblique to the cut 
luface. lei d a e represent the tool edge in a 
ifauie passing through the normal a / to the cut 
and the direction of cutting c a. Then with- 
it going into theoretical details, the following 
nnts are recognised as practically important. (1) 
be back of the tool a d must recede from the work 7 
f an angle a d of S° to 6° called the angle of ^ 
iief. This prevents the tool being forced out of ' "^v^ 

It and duninishes the friction on the tool. (2) ^"^^^ S^AIIIIIIIIIIIl 

he angle d a 6 of the cutting tool is called the — "^^^^^^^^n I / I luL^^' 

angle. If this is too small for any given — ^-■ ^^^MiU^T'z^ . 

iiterial the tool edge breaks, or is rapidly blunted, 1 
Hd time is lost in regrinding it. There is also j ^ 

Talne of d a e for any material which makes { 
pressure required to drive the tool least, 
practice a compromise is effected^ the angle 

e being made somewhat larger than that which makes the work of cutting least, in order 
vm greater durability for the tool. In all strictly cutting tools the angle c a e is acute. But 
A tie also used for light cuts, in which cae is obtuse, and these are termed scraping tools. 
Bjrleave a better surface on the work than cutting tools. (3) There is a limiting velocity 
Itt depends on the material and mode of cutting, which must not be exceeded, or the heat 
Wated at the tool point will spoil the temper of the tool. The velocity of cutting is higjier the 
perfectly the tool angles are adjusted to the work to be done. Hence, it is of very great 
portanoe to grind tools exactly to proper angles, and to present them to the work in the proper 
iition,in order that as much work as possible may be got out of the expensive machine tools and 
workman's time may not be wasted. One of the improvements of late years has 
sa the introduction of special machines for holding the tools, when being ground, in the exact 
lition which secures their being ground to the intended angles. In the case of twist drills, 
Dittg cutters, and some other cases, the cost of such special grinding tools is amply repaid by the 
amount of work done. 

ImproveTnents in Machine Tools for Cutting Metals. — The lathe is the oldest and still the most 
irersal of machine tools. It has been improved by substituting cut gearing for cast gearing, 
laerican makers have introduced a new form of bed in which the saddle slides on inverted V*s* 
is steadied by a weight. Capstan or turret lathes are used. The capstan is a form of 
lolving tool holder attached to the saddle and capable of carrying several tools. Each of these 
be brought into use successively. When a number of pieces of the same form are required, 
can be finished off in succession, without the waste of time involved in changing and eetting 
tools in the slide rest. For screwing bolts of different sizes, a series of dies may be fixed in 
Icapstan. Hollow mandrils, permitting a rod to be introduced from the back of the headstock 
convenient, pins or bolts being turned and cut off in succession, the rod being fixed without 
•le in a self-centering chuck. For lathes, the many ingenious forms of self-centering chucks, 
are manufactured chiefly in America, are very convenient. 
In the Planing Machine the most interesting alteration has been in the mode of moving the 
Messrs. Sellers use a woiin on an inclined shaft, acting on a rack under the table. This 
• a very smooth motion with very simple and durable mechanism. Very large planina: 
Niines, in which the work is fixed and the tool traverses, being driven by two parallel screws 
'the horizontal cut, and a single screw for the vertical cut, are now made for planing marine 
TO beds and other very heavy pieces. In slotting machines, the slide is now often balanced 
a quick return motion applied. Slotting machines with tho gear below the table, for key 
'ting, have also been used. Combined slotting and planing machines have also been made, the 
moving and the feed applied to tho tool in horizontal cutting, and the tool moving and the 
fed applied to the work in vertical cutting. 
In drilling machinery there is an advance in the direction of using multiple drills, espe- 
for drilling holes in the thick feteel platejs now used for boilers and girders. Eadial drills 
^vt' been gouerally intvuduoed. Traversing drills for cutting cotter holes and slots are also used 
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In Shanks*s duplex slot drill the slot is drilled from both sid^s, so that the drills are shorter and 
stiffer. Twist drills, first brought into general use in Ai^erica, are replacing ordin^ury drills. Tli^ 
twist drill presents its eutting edge to the work in exactly the best ppsitioi^, and, with pn^ 
appliances, is reground when blunted with the greatest accuracy and the least trouble. Tlj 
economical production of twist drills is a result of the introduction of the emery wheel m 
milling machine. 

Milling Machines. 

The most important change in mechanical processes whioh has oocuired in the last twentf 
five years has been the very general introduction of milling, in place of planing and shapini 
The milling tool is a revolving cutter with numerous cutting edges. As each of these edges 
in succession, a greater amount of work can be done, so long as the depth of cut is not too grd 
than with a tool which makes a single cut per stroke. The milling cutter is not adapted for fBi( 
heavy cutting; but for work within the range of its powers, especially for finishing proceweB^ 
curved and twisted surfaces, it is far more convenient and rapid than the older pxocesses. 'fl 
success of the milling tool depends on the aoourate formation of its cutting edges. If all 
are not equally in cut, it works very imperfectly. Till recently, though a well-known tool, it fl 
little used, simply because it was impossible to form its cutting edges accurately enough at modi 
rate cost by filing and retempering. Since the introduction of small emery wheels this diffioolf 
has been completely removed. A small special emery grinding machine is made, whioh reibatptf 
the milling otttter with perfect accuracy and without softening and letempering. The oatten il 
of a variety of fonns. Faoe-miUing cutters have cutting edges on one surface and on the eiroaar] 
ferential edge of the disc. Cylindrical milling cutters have spiral cutting edges on their ojlii^i 
dricul snrfaca Conical, angular and curved section cutters are also made. Special sets of euttw 
are maje for milling out the teeth of toothed wheels from cast or forged blanks. Thaoattiag 
speed is much greater tha.n in ordinary metal cutting. Thus speeds of 80 to 100 feet per minute 
are used for wrought iron, and 25 to 30 feet for east steel. Messrs. Smith k Coventry bvfd 
introduced a form of milling cutter which requires grinding on one fooe only of each tootti. J 

Profiling machines are edge-milling machines, in which the tool, revolving horisontBlljaBJ 
vertical spindle, is guided by a templet. Any number of pieces can thus be produced of socnntw 
the same form. v 

Milling machines lend themselves oonveni^tly to the interehangei^ble " system of mmit*^ 
facture already referred to. J 

lumiing cutters, consisting of a slotted head with separate cutters inserted, hare long been m^l 
in facing hexagon nuts, and for other sioular purposes. A very useful machine of this kind M 
been introduced by Messrs. Buokton, for eutting the indentations in the sides of plate s^iou^ 
for the testing machine. The pieces of plate are traversed between two revolving cutter heii(j 
which at onoe reduo^ the middle part to tbe exact width required. 

CUTTBB HOLDEUS. J 

One very great improvement which belongs entii-ely to the last twenty-five yean ifl w 
introduction, in ordinary engineering practice, of tool-holders. Instead of forging a bar inio ft 
point, round nosed, cranked or other form of tool, a tool-holder may be used in which a short 
of steel can be fixed in such a position that it forms a suitable tool without any forging, and 
much less grinding than in the case of ordinary bar tools. The first generally used form of thw 
tool-holders was one for holding a short piece of round steel, so placed that, when its top 
only was ground to a proper slope, it had the proper cutting angles. These tool-holders of MesBrt. 
Smith & Coventry are still the most suitable for roughing out ; but they do not meet all the 
conditions required in shaping square, bevel and undercut surfaces. Messrs. Smith & Oowntiy 
have since introduced a swivel cutter-holder, which takes a short piece of steel, of deepwedge-ibap>Hl 
section, and one or two special tool^holders also, with the aid of wbioh every operation of tb* 
lathe, planing, shaping and slotting machine can be performed, and which c(»npletely superswi* 
the necessity for forging tools. In all cases the cutter for the cutter-holder is ground on «* 
surface only, while a forged tool must be ground on several surfaces. It is easy, therefore, ^ 
cutter-holders to adopt a system of grinding, with a idlde-rest on the grindstone, whioh ensuiw 
the desired angle being obtained. Messrs. Tangye and other makers have also introditoedcnttt i^ 
liolders. It should be noted, however, that engineers are not quite agreed as to the ailvantflff'*^ « 
cutter-holders. For vpr>' heavy cutting, at all ovents, the solid tool appears bent. 
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Miscellaneous Machine Tools. 
Amongst engineers* tools the wheel-moulding machine, introduced about 1855 by Messrs. 
Fickson, sliould be mentioned, and a similar machine since invented by Mr. O. L. Scott. These 
nachines supersede the necessity of making wood patterns of gearing, and the wheels thus 
Boulded are more accurate than pattern-moulded wheels. Further, some forms of wheels, such 
those with helical teeth, can be cast, which could not be moulded from a pattern. 

WOOD-WOKKING MACHINES. 

In wood-working machines the problems to be dealt with are more difficult than in metal- 
[orking, and hence wood- working machines have 'been more recently introduced, and probably 
not yet reached their full application. Metals differ not widely in hardness, and the forms 
iquired are for the most part simple. Woods are of much greater variety of hardness and texture, 
bd their properties vary according to the direction in which they are cut. The cutting angles 
le tools must be varied according to the work to be done, and the cutting speed ranges from 
to 8000 feet per minute. This high speed of wood-working tools involves peculiarities of 
iDstraction, balancing, and lubrication. ' 

Samng Machines. — There are heavy circular saws for ** breaking ** logi ; frame saws for 
ktting logs into planks ; circular saws for sawing to dimension ; and band saws for curved work. 
Circular saws for breaking logs are large, with a feed of 1 to 8 inches J)er ^evolution. In 
BBsaws, which are reciprocating, the feed is intermittent. The feed is given either by a rack 
|« table or by rollers grasping the log. Dimension saws are about 4 feet diameter, with a 
Ml if periphery of 10,000 feet per minute, and a feed of | inch per revolution. The table is 
with moveable fences for guiding the timber. There are usually two saws — one for 
and one for cross-cutting, either of which can be brought above the table at will. The 
asws are concave at the sides, to give an angle of relief to the saw teeth. Band saws are 
liemely useful for miscellaneous work, as in pattern-making. The only defect has been tho 
of the saw to break. This is diminished by supporting the top pulley on a weighted 
ler to ensure uniformity of tension. In starting and stopping the saw, however, the inertia of 
top pulley tends to break the saw. Mr. Richards has introduced a very light top pulley, 
ladeUke a bicycle wheel. 

Planing Machines. — ^Most of these have revolving cutters, under or over which the timber is 
wereed. The dimension planer smooths one surface only. The four-sided planer, useful where 
quantity of wood is to be reduced to one size, smooths all four surfaces at one operation ; 
hi four cutter blocks. The scraping machine is a {planer with a single fixed cutter, which 
loves an extrenaely thin shaving. Scraping by machine Instead of by hand was first accom- 
fiied by B. D. Whitney. The cutter is very accurately ground by special machinery, its edge 
iecting only xictf'^ ™^ above the block. It removes a single wide thin shaving and leaves a 
erfect surface. Straight mouldings can be cut with the four-sided planer, but special machines 
also made for cntting curved mouldings. Boring machines have vertical or horizontal, and 
Bgle or multiple boring bits. Mortising machines are made on two principles. In one the 
is cut by a chisel working vertically ; in another a revolving cutter is used. Tenoning 
diines are made with revolving cutters. Various special machines are also used, on the priii- 
bof the copying lathe, for cutting wheel spokes and other special forms. 

Stone-wobking Machineby. 
•Great difSculties have attended the introduction of machinery for working stone, and it is 
j^teoently that stone-working machines have been practically and successfully adopted on a 
9» scale. 

In Hunter's stone-cutting machine the tools are simple conical-headed pins fixed in the edgo 
'ft large rotating disc. Usually two discs are used, cutting two parallel surfaces to gauge. Tho 
traverses between the discs on a carriage. The Coates stone-cutting machine has sharp 
^ged washers strung on a horizontal shaft. These annular cutters are traversed over the stone on 
dide. Stone-sawing, machines have been largely used in cutting Portland stone. The saw 
fedea are set in reciprocating frames. Machines of the nature of planing machines are also 
»d, with fixed or rotating cutters, for working straight or curved mouldings. In rubbing 
hines the stono is placed on a rotating plate with sand and water, and its surfaeo ground or 
l)rad(Hl. 



Digitized by 



Google 



12S 



I 



LINGRUSTA- 

WALTON. 

(The Celebrated Sunbury Wall Decoration.) 
EIcmT I^ItlZE 3IEr>^LS 

HIGHEST AWARD WHEREVER EXHIBITED. ] 

Head Oice & Works: SMBMT-ON-THAIES 

SHOW ROOMS: 

9, BERNERS STREET, LONDON, W. 

Sold by all First-Class Upholsterers and Decorators in the; 

United Kingdom, ; 



Digitized by GooqIc , 



Or<mp X {West Gallery). 



fiROUP X.--MACHINE TOOLS 
AND MACHINERY. 

WEST GALLEEY. 
[For Steam Hammers and Forging Mizchinery 
mdiniron and steel making, see Group XL;, 
for Machines for making Horse-shoes and 
Horf&'tiails, see aho Group FJ.j 
1124. BANSOME, A.» & CO., Stanley 
l^orks, Chelsea, London, S-W.— St^Mwn 
bee -felling Machinery and Wood-working 
Hflchinery generally. 

II2S DAVIS, JOHN, & SON, All 
Nuts Works, Derby; and 118 Newgate 
Street, London, tlC. — ^Hamilton's Patent 
Hand-feed Planing, Jointing and Chamfering 
Kachlne. Wood of une(][aal thickness trans- 
wnely can be made of uniform tliickness or the 

5 ii2d.DUFnr, H. a, & son, ee 

litorks Boad, Bermondsey, London, 

\ RSfc—Wood Block Flooring and Wood-paving. 

I 1127. BRUNTON Ac TKIEB, 19 Great 
Qeoige Street, Westminster, London, 
8.W. -Machinery and Tools for dressiag, shap- 
ing, phobg, sinking, turning, and moulding 
itooa 

iiAPOWIS CO., Great Western 
i^ANudi, Cardiff; and 59 Graoeehuroh 
Jtoset, London, XIC.->(1) A Machine called 
4* Joiner Universal, (2) A Machine for the 
aanufactare of banister rails, gun-stocks, shoe 
«t8, &c. (8) A Model of a Steam Navvy. 

iiag. MARSDEN, H. R, Leeds.-<1) 
Btone Breaker and Ore Crusher. (2i) Pulveriser 

Fine Crusher. 

1130. WOBSSAM, SAMUEL, Ac CO., 
S"kley Works, King's Boad, Chelsea, 
Ijidon, aw. — (1) Patent Four-Cutter 
^BonlJoiner. (2) Patent Bope and Boiler 

Saw Bench. (8) Patent Band Saw 
*"pening Machine. 

1131. HULSB CO., Ordsal Works, 
iwford, Manchester. — (1) Patent Self- 
fting Gap Lathe. (2) Improved Hollow 
gpiDdle Lathe. (8) Patent Broad Traverse 
™iiig Machine. (4) Patent Vertical Drilling 
«d Boring Machine. (5) Patent Badial 
Ming Machine. (6) Patent Horizontal Slot 
Ming Machine. (7) Patent Vertical Milling 
ychine. (8) Improved Horizontal Milling 
*JjMne. (9) Improved Profiling Machine. 

' Improved Pipe Screwing Apparatus. (11) 
«^tToolholders. (12) Surface Plates, &c., 
4c. 

. "32. CffiEENWOOD & BATLEY. 
Album Works, Leeds.— (1) Machine for 
Raping bevel wheels. (2) Parker's Patent 
^ntomatic Screw-making Machine. (3) Hure's 
«tent Cutter-making Machine. (4) Sagef s 
«tent Cutter-making Machine. (5) Improved 
Fenlagraph Cutter - making Machine. (6) 
*Winm Pattern Universal Milling Machine. 
W) Milling Machine to cut twist drills. (8) 
"went Grinding Lathe for backing twist drUla. 
WlX'wiskDrillGrinding Machine. (10)£reut2- 
i^^er's Patent Grindiog Maohino for milling 



1133. KINGSTON, FBAISrs:, 9 Bolden 
Street, St. John's, Deptford, Kent.— 
Improvements in machinery for cutting, as- 
sembling, and binding firewood. 

1134. BUMSTBD, F. D., Cannock 
Chase Foundry and Engine Works, 
Hednesford. — (1) Machinery for folding, 
pasting, and pressing paper bags, square bottom 
and plain bottom. (2) Machinery for eye- 
leting labels or tallies from a continuous roll 
of paper or glazed canvas. 

Z135. BBINJES Ac QCODWXN, 
Whitechapel Engine Works, Fieldgate 
Street, London, E. — Improved Machinery 
for mixing and grinding pigments, white lead, 
ink, paint, colours, zinc, white soap, chocolate- 
oxides, cocoa-nut, and all kinds of wet 
materials. 

1136. CHUBB Ac SONS' LOOK AND 



E CO., Limited, 128 Queen Victoi^a 
Street, EC— (1) A Slow Working Steel Saw, 
and a Grinding Machine, especially made for^ 
preparing the frames and bolts of Chubb's 
Patent Fire and Thief-resisting Steel Safes. (2) 
Model of Chubb's Lock and Safe Factory. (8) 
Model of a Chubb's Patent Steel Strong Boom. 
(4) Safe. 

1 137. ONSLOW, T. T., Biga Wharf, 
Canal Boad, Hoxton, N. — ^Machine for 
making blocks for lighting fires. 

1138. TUSHAW, J., & CO., 182 City 
Boad, London, E.C.— An Improved Self- 
feeding and Automatic Machine or Apparatus 
for the purpose* of punching, perforating, or 
indenting, and shearing or cutting plates, sheets, 
tee and angle irons, hoop iron, &c., &c. 

1139. SALES, POLLABD, & CO., 29 
Farrmgdon Boad, E.C.— (1) Machine for 
packeting tobacco. (2) Macnine for making 
cigarettes. (3) Machine for making cigars. 

ZZ40. MINTONS, Limited, Stoke- 
upon-Trent. — Improvements in the manufac« 
ture of pottery. 

ziAz. WILLETT, THOMAS, & CO., 
Briokhouse Street, Burslem, Stafford- 
shire. — (1) Patent Self-acting Combined Jigger 
and Jolly. (2) Patent Automatic Bat-making 
Machine. 

1x42. NEWELL, WILLIAM, 24 to 27 
Moseley Bead, Birmingham. — Embossing 
of Tin Ware with machinery in motion, showing 
process of manufacture and exhibit of finished 

^"^43. SHANKS, THOMAS, & CO., 
Union Iron Works, Johnstone, Benf^w- 
shire. — ^Machinery for turning and screw- 
cutting. 

1x44. LISTON, JOHN, 51 Hosier 
Street, Glasgow. — (1; Improvements in 
a|>paratu8 for.aiziDg, assorting, and branding 
corks. (2) Improvements in apparatus for 
cutting or shaping bungs, floats, &c. 

ZX4S HOLDEN & BBOOKE, St Si* 
mon^s Works, Salford, Lancashire ->(1) 
The Influx Automatic Be-starting Injector. 
(2) Improved Exhaust Steam Injectors. (8) 
Improved Non-lifting Injectors. (4) Potent 
I'ortablQ Boiler PriUii^; Machine. 
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ZX46. WATTB, JOSNf & CO^ Sroad 
tVeir Works* Bristot-^WattsTatentDouble 
Band Saw Machine for deep cutting. Its qiecial 
feature is that of taking two cuts fluuihaneooriy . 
Both MWB are driven by one driving pulley and 
oEf) belt» thereby insuring a uniform speed for 
eaohffiw. 

. 1x47. ,HATiL, J. ^ S., 28 fit Bwithin's 
Lane, Iiondon, E.C. — (1) Blowers ior 
anuths' bearths, &c. (3) Continuous Lift. 

IZ48. Ain^REW, FB.TlD'FrRICK, 84 
Botolpli Ij^nfiyEastcheap, Iiondon, 2LC. 
— Andrew's Patent Barrel Stave. 

1x49. BROADBIEJSrT, BOBERT, 
SON, Pboezux Iron Works, Stalybridge, 
Cbesliire.— (1) Patent Improved Blake Stone- 
breaker, fitted with all latest improvements, 
and Broadbent's Patent Positive Draw-back 
Mo^cmt ilispfiQsing with springs and india- 
mbber butTers. (2) Instantaneous Grip Belt 
Fastener, dispensing with tiae necessity of holes 
in the belts, and effecting a saving of time and 
labour, and smoothness und regularity in dnrin^. 

XX90. CTMPIiFiMAN, JAMS8, 14 
Vinioombe Street, HilUuiad, Q^Usgow.-— 
Improfvements in the mtuEmfiaGtore of tircli^terB 
and fuel blocks, and in apparatus employed 
therein. 

xi5(. SPISKO^BE, JOHN, As CO«, Atlas 
"Works, Eeigmey, Yorkshije. — Patent 
Slotting and Shaping Machine, for cutting key- 
ways in wheels, pulHes or other articles any 
diameters. A portable mac^iine for woridng by 
hand ; aliK) ari^Aged for working by steam- 
power. 

1152. BEIiIiOTTI, EALVATOBS, 60 
King Streets fik^o, Iiondon, W. ^La 

Polisseuse, or Painter's Haduae, for rubbing, 
flattening and polishing marble, wood, iron, 

X153. HABPX4B8, liimited, Albion 
Iron Works, Aberde0n.>-The Eeyseater. 
A machine for outting keyways in wheels, pul- 
leys, &c., of any size. 

XX55. PAvisoia^ usmsxPF at mac- 

KSSNZIB, 62 IieadenhaU Street, Lon- 
don, £.C.— (1) Patent High Pressure Steam 
Jacketed Coppers and other Boiling Vessels, 
for use in breweries, distilleries, refineries, and 
other trades. (9) Bectional Diagrams of Wort 
Copper and Mashing Liquor Tank, and illus- 
tration of use in breweries. 

X156. BUTIiKB, SAlCUSIi, 127 Bute 
Road, Cardiff.— (1) Coal Staith. (2) Plans. 

xx5g. BUPaiS, B., & CO., Coventry. 
— ^Imiwovements in tiie mannfactme of ball 
bearings. , 

1159. COVENTRY MACHINE CO., 
Ijiniitad, 16 Holbom ViMuot, ]Lon4on, 
E.C.^rip Vice. 

xx6a ^OWPON, JOHN, ThiximU 
HousOfl Peronda Road, Mevsie Hill, 
liOndoD, S.£.^^oring» Beoe^sing, and $ci»w 
Cutting Apparatus, |pr appHcotum to fisad 
pillar, radial ana or notizimtal drilling 
machines. 

xx6x. TATliOR, CHARLES^ Edmund 

Street, Birmingliam.— (1) Patent Latiie ^ 
Tool Holders, xoc gcaew cutting and general 



turning and boring. (2) A Patent TwM 
Machine Viee. (3; Improved Slide Rest Tool 
Holder, for holding the cutter bar. 

1x62. ALL IX & TRUDGETT, 78 
Walker Street, Burdett Road, London, 
B.— Allix's Patent Boiler Tube Expander. 

1163. FAIRFAX, J. S., 8 fit Paul's 
RoacC Camden Square, N.W.— Machine 
for moulding in green sand. Model and draw- 
ings, and specimen castings in iron. 

XX64. OLRtCK, LEWIS, & CO., Sl 
Leadenhall Street, E.C.— Patent DiflSareih 
tial Self-feeding Batchet Braces. 

X16C CLARKE T. A. W., Hav«M| 
Worlcs, Leicester.— Wood I Hanip g Maohiw 

1166. BARLOW, H. B., JUN., & 00, 
Combrook Works, Manchester.— (1) Ai 
Expanding Mandrel, for lathes and other 
machines [Harrison's Patent]. (2) BaiWt 
Patent Face-plate Expanding Mandrel. (J)^ 
Improvements in wire healds and hamesMI^ 
and in heald shafts. 

1x67. HOU&HTOK, 6. A., Tratoiai 
School fbr Engineer Students, Bavmi*! 
port, Devonshire. — ^Pcwtabte Eleotric Drill- 
ing Maoliine, for metals, a substitute for the 
ratchet brace. * 

XX68. ANDERSON, R. F., 84 Cm- 
mereial > Stareet, Dundee. UniTeisal 
Elevator, for Are escape, building, agricnltai^ 
and military operations, &c. ; can be raised and 
lowered with speed and facility. j 

XX69. McCOLLir5r,HBlirRY,CadogMil 
Iron Foundry, Stanley Bridge, King** 
Road, Chelsea, S. W.— Lock Mortising Ms- 
chine. 

X170. WEST, THOMAS, & CO, 
Devon's Road, Broinley-by-Bow, B.- 
Emery Wheels. 

XX7X- THOMPSON, CHABLS* 
Ardagh House, near Xingscourt, Oa 
Cavan, Ireland. — Apparatus to adspt • 
lathe for slotting or planing metal, or ofter 
hard substance. 

1173. BATEMADT, A. H., Bast Oreea- 

wich, S.E (1) Emery Wheels and Griiidii»| 

Machines. (2) Bolt and Screw-makliig 
chines. (8) Stone Polishing, Breaking, m 
Crushing Stone. (4) Non-aocumulator Hyd""* 
lie Pump, Artificial Stone, Machinery BeHBJf- 
(5) Bread Kneading Maohine. (See ulfo 
Foreign Ckmrts for maohine in motion.) 

1x73. HOLTZAPFFBL & OO., W 
Charing Cross, London, S.W.— (1) 
and Tools for ornamental turning: Slide-resift 
chucks, revolving and shaping tools and 
inventions in automatic and o<iier apptntn* 
employed in this branch <^ the art <3) Fp^ 
tar's Patent Cement Testing MaidilBe. . 

XX74. WILSON, J. a, 47 Wortiibpook 
Boaid, 8outhampton.--^Machmef<Ki'cutti]i^ 
off met heads. 

1x75. MARSDEN, FRANCX8, SiftVO- 
nia Works, Sheffield.— (1) Im^^vem^ 
in machinery or i^aaratus for tonmig sbtf^ 
spindles, and other Hk9 eylindrical trtia^ 
(2) Patent Suifaoa €ki)»dixig or £oUidn«»^, 
chine, and sample products. 
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X177. VAIiDA, AZJEXANBEH H., 
laS Piike'8 Uad« C^lswiok.-^ im- 

proTed atrangemilit for preventing wear of 
the cntting edge of |>laiie iroDs during the 

retnm jBtroke. 

1x78. JONES, B. K., Eiireka Works, 
Birkenhead.— (1) Duplex Continuous Motion 
Katchet Braoe, vaiiabU automatic feed 
motion. (2) Tube Ptete Cuiter. (3) Coal 
Perforator, for mining piu^Kwes. (4) [a] Annu- 
lar Cutter, for cutting large holes in plate metal, 
f p] Ditto, for round or elliptical holes, [c] Ditto, 
for steam-power. (5) Ratchet Boring Tool, for 
taper or parallel nolea. (6) Instrument for 
otarMng and centering holes on metal. 

1179. MAKTnar, ROBERT, Old Chari- 
ton, Kent. — Improvements in Drills, Milling 
Cutters, Kimers and other miscellaneous tools. 

1181. BETirOLDa^ p. W., & CO., 
Aoom Work8» JSdvmrd Street, Bl»ck- 
Um Boad, Iiondon, S.R— Wood-wo^mg 
Ifcchinery, viz. :— <!) Patent Mortising Ma- 
ine, The Monarch. (2) Patent Mortising 
Wune, The Eclipse. (8) Patent Combined 
biBing, Coradriving and Boring Machine, 
&9 Soathwsrk. (4) Patent Floor Cfamp, 

Crown. (5) Improved Mitre Cutter. 
1x82. EVANa, J. IM Wardour 
Pwet, Soho, Iiondon, W. — (1) Orna- 
pK&tal Turning Lathes and Apparatus con- 
iificted with decorative and fine art turning. 
(2) Newly Invented AxrtODiatic Counting Appa- 
atos and Automatic Fluting Stops for orna- 
Hental taming slide-rest, and specimens of their 
Nuctlons. 

XZS3. 8]CIXjX6, J. H., 1 Carr Btpeet, 
Koc£ton«oii-Tee8. — ^Improvements in appa- 
It08 for cutting holes in metal plates. 

1x84. S^XBilSrSB, J» A«, & CO., i^ast- 
toome. — ^The Improved Segment Moulding 
iBclmie, 

1185. PHIIjIjIPS, chakbebs, u 
X).^ 62 Kolbom Viaduct, Iiondon, 
^*C.^1) The Eclipse Jaw Chucks for lathes, 
i) Eclipse Patent Clamp. 
^SZiACK^S EMERY WHEEIi 
to MACHINE CO., Limited, Iiime 
ik Works, Ardwick, Manohester.— 
Improved Automatio Grinding Madiine for 
1 planing machine knives. (2) Improved 
^m. Single Tool Grinder, with centrifugBd 
(up and hand gearing for rotating disc slowly 
Im trueing up. 

te7- WftililAMSON, aEOBGE,The 
BPft , Holbeok, Xieed8.^Improvements in 
^lianes for cutting nails and spriga 

E>EB80N & aAIjLWEY, Cre- 
Works, Iiot's Boad, Chelsea, 
_ii,S.W. (See Ormp XI.) 
LBAXTBK, W. H., k CO., Albion 
Btoeet, Iieeds. (See Group 11.) 
BEZEB, HENBT, 12 (Feddingtoii 
^Bo«4l^eddlzigtoXL (See Group XII.) 
JWxnaSTG IBON CO., Limited 

Bradford. (Bee Group IV.) 
CHUBB & 9^m*f*QGk U SAX^E 
90., Limited, l.SS Queen Victoria 
Lomdon, S.a iOee Qrwp XXIV.} 



CXJTTELL, P. G., 49 Bedford Street, 
Strand, London, W.C. {See Gr<fap XXX.) 

PEIGHTON, W., Workington, Ciun- 
b^and. (See Group II.) 

EDWABBS, G., Whitby todge, JTew 
Thornton Heath, Surrey. (See Group 
XXVIII.) 

FAIXLL, B. M. B.^ 30 Mauley terrace, 
Kennington Park, London, S.E. (See 
Group IV.) 

PIELDrNG & PLATT, Atlas Iron 
Works, Gloucester. (See Group XL) 

GABBETT, B., & SONS, Leiston 
Works, Leiston, Suffolk. (See Group I.) 

GIBBONS, HENBY, Kennet Works, 
Hungerford. {See Group IL) 

GILBEBT, GLOSSOP, & STACEY, 
Heel^y Bridge Foundry, SheH^eM. (See 
Group XI.) 

aULCHEB ELEC7BIC LIGHT 46 
POWEB CO., Limited, 4 Colemaai 
Street, London, E.C. (See Group Xllt.) 

HABDY PATENT PICK CO., Limi- 
ted (THE), Sheffield. (See Group IL) 

TYLEB, HAYWABD, ft CO., 84 & 
85 Whitecross Street, London, E.C. 
(See Group IL) 

HYDRAULIC ENGINEEBING 
CO., Limited (THE), Palace Chambers, 
Westminster, London, S.W. (See Group 
XL) 

JOHNSON, WILLIAM, Cardigan 
Works, Leeds. (See Group III.) 

LINES & BBIDGEMAN, 108 Golden 
Lane, London, E.C. (See Group XL) 

MASSEY, B. S., Openham, Man- 
chester. {See Group II.) 

PATENT EXHAUST STEAM IN- 
JECTOB CO., Limited (THE), 4 St. 
Ann's Square, Manchester. (See Group 
IV.) 

PATENT (METAL) DIE CO., Li- 
mited, 29 Adding^on Street, York 
Boad, London, S.E. (See Group XI.) 

PHOSPHOR BBONZE COMPANY, 
Limited (THE), 87 Sumner Street, 
Southwark, London, S.E. (See Group IL) 

PLU3S1PTON, GEORGE, Albion Tool 
and Pile Works, Warringfton, Lan- 
cashire. (See Group XXIV.) 

SALMON & CO., Victoria Works. 
Kettering, Noirthamptoiishire. (See 
Group XVni.) 

SHARP, STEWART, & CO., Li- 
mited. Atlas Works, Manchester. (Sec 
Group XI.) 

SMITH, HUGH, & CO., Possil Works, 
Glasgow. (See Group XI.) 

STEBNE, L., & CO., The Crown Iron 
W orks, Glasgow. (See Group XI.) 

SWINDELLS, JAMES, 37 Chatham 
Street, Stockport. (See Group XL) 

TANGYB BROTHEBS, Cornwall 
House, 85 Queen Victoria Street, Lon- 
d on, E .C. (See Group XJ.) 

^PULLY, WILLtAM, & CO., 123 
Queen Victoria Street, London, E.C* 
iSve Group IF.) 
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OH AT WOOD'S 

PATENT "INVINCIBLE " 

SAFES, LOCKS, 



AND 



BANKERS' STRONG ROOMS, 

AND 

CHATWOOD'8 PATENT INCANDESCENT LIGHT, 

Xiast Arcade, Oroup XV., Stand 



CHATWOOD'S PATENT 

HTDRAEIC BALANCE ELEVATOEi 

'No. 1. Shows Elevator overbalanced by Dead Weight. 
„ 9. „ „ „ by Head of Water. 

„ 3. „ „ underbalanced by Dead Weight. , 

„ 4. „ „ „ by Head of Water. 

The Unbalanced Weight being taken by Water in Snnall Supplementary^ 
Cylinders which is alone lost. 

WEST ANNEXE, GROUP XI., STAND 36. 

PATENT SAFETY SELF-ACTING RAILWAf 
CARRIAGE-DOOR LOCKS. 



76 NEWGATE STREET, LONDON. 
Manufactory: BOLTON. 
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HYDRAULIC MACHINES, PRESSES, MACHINES FOR RAISING 
HEAVY WEIGHTS, WEIGHING, &c. 

By Sir William Armstrong, C.B., D.C.L., LL.D., F.E.S., &c., &c. 



The progress which has been made in hydraulic machinery daring the last twenty-fi^e years 
has been very great, and has taken place chiefly in the direction of the utilization of hydraulic 
pressure transmitted from steam engines and accumulators. This system, which is of compara- 
tively recent origin, was, in the first instance, chiefly limited to cranes, but was rapidly extended 
to the working of look gates, sluices, capstans, movable bridges, and other- machinery used in 
dock operations, and to the loading and discharging of ships at coal ports, as well as to various 
purposes connected with railway stations. At first the power used for this kind of machinery 
was taken from* town water-pipes, or from elevated tanks, or large air-vessels, into which the 
later was pumped by the action of a steam-engine; but these methods of supplying and 
[ ioiing the necessary power were subsequently superseded, except in some special cases, by the 
fetwduction of the accumulator, which enabled very high pressures to be used, and enormously 
' ndneed the dimensions of the pipes for transmitting the power, and of the machinery for 

UDDgit. 

All this took place prior to the commencement of the limit of twenty-five years fixed for 
ibe scope of the approaching Exhibition ; and the Inventions of a subsequent date consist 
chiefly of developments of the same principle, and also in a wider and more comprehensive use 
<tf the Bramah press. 

A very important branch of this subject consists in the application of hydraulic pressure 
nachinery to various workshop operations, under which category may be specially noticed the 
bging by hydraulio pressnre instead of by hammers. Forging presses upon this principle are 
tor being constructed of enormous dimensions, and capable of dealing with masses exceeding 
b weight anything hitherto attempted to be forged. 

Machines actuated by hydraulic pressure are also now largely used for riveting, flanging, 
lad stamping, and for various motive pui-poses in workshops where the direct action of a steam- 
iDgine would be impracticable or inconvenient. Another branch of this subject, which has 
m'gmated within the period in question, is the application of hydraulic machinery for the 
fnrpose of controlling the recoil, and effecting the various movements involved in the working 
if ordnance, especially where the weight and magnitude of the guns and their fittings are too 
^t for the employment of manual labour. This system comprises a ^ great variety of 
^hanical combinations, and has been extensively introduced into the navies and land 
lefeDces of thia and other countries. It has also been applied both in war ships and trading 
IHsels for various miscellaneous purposes, such as for steering, for starting the engines, for 
iBddng capstans, and for hoisting. 

^ Under the head of cranes and lifting machines much has been done. The original cranes 
Ik fixed to foundations necessitating the mooring of vessels at particular berths and restricting 
fctranage power to the fixed machinery there provided, but within very recent years hydraulic 

mshave been made movable, so that all the hatchways of a large ship can be worked at the 

•Be time and at any point where the ship can be conveniently berthed. 

The system of direct-acting lifting cylinders, suspended in a cupped joint or gimbals, to 

iflow the cylinder to adjust itself to the angle of lift, has also been recently introduced and 

tttensively applied for raising extremely heavy weights, so as to avoid the risks attending the 

hM of chains. 

lifts for high buildings are also coming very extensively into use, and the system of 
applying pressure water firom central sources for this and other purposes in large towns has of 
^ years been put in practice. By a novel invention the water thus supplied at a high pressure 
to he made indirectly available for the extinction of fire. This is done by using a small jet 
^ ^gh presBure water to carry with it a large volume of low pressure water derived from tiie 
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adjacent pipes for domestic service. The hoists for high buildings have been made in a groat 
variety of form, the objects being to attain safety, and to meet the conditions both of high and 
low pressure wa er, and considerable ingenuity has been exercised in realising these objeota. 
"Within the last twenty-five years, hydraulic transmitted power has been successfully used in 
tnunelliog operatioas, and although discontinued for a time is now again attraotiDg attention, 
and is in some instances again being employed in substitution of compressed air. 

Corn warehouse machinery for effecting all the operations necessary for the lifting, distribu- 
tion, and cleaning of imported grain, has of late years been extensively introduced, and ia most 
cases it is found advantageous to employ transmitted water pressure as the motive power for 
this machinery in prefference to steam directly applied. 

In the construction of the Alexandra Docks now in progress at Hull, where hydraulic 
power is ultimately to be applied for the usual purposes in mercantile docks, the steam-power and 
accumulators have been erected as a first step in the construction of the docks, in order tliatthe 
pow^ might be applied to the excavation of the dock, the driving of piles, and the lifting of 
materials for the building and backing of the walls. Many of the madiines used for this 
purpose are the ordinary cranes, jiggers, and capstans, which will be used on the completion of 
tbe dock for the usual trade purposes, while others have been speoiaUy designed for the operation 
of construction. This is one of the new developments of the utilization of power transmitted 
by water which is Hkely to meet with exteni^ve application in futmrd, and to oBbvd an opening 
for further inventions. 

The steam-engines for pumping water into aecumulatoTB have, of late years, been gwafly 
improved by the adoption of the compound principle and other means of effecting eoenomy. 
Although steam is generally used as the source of power, there are some few cases iniAich 
natural waterfalls have been made available for this purpose, and it is probable that in fatoiaabte 
localities this method ei producing hydrautie pressure for transmission will be extendn^T 
adopted. 



GROUP XL — HYBRATTLIC 
MACHINES, PRESSES, MA- 
CHINES FOR RAISING 
HEAVY WEIGHTS, WEIGH- 
ING, dbc. 

WEST ANNEXE. 

IFor Hay and Straw Elevators^ see Group I.; 
for Elevators used in Building^ see Growo III.; 
for Hydraulio Rams^ see Group IV. ; for 
Grain Elevator tiy see Group XVII.; for 
CJiemioal, <fcc.. Balances^ see Group XXVIII.'] 

1191. PRICB*S PATEl^T CANDLE 
CO., Iiimited, Belmont Works, Batter- 
sea, London, S.W. — (1) Improvements in 
the manufacture of self-fitting candles. (2) 
New Method of making snufiSess dip candles. 
(8) Improvements in the manufacture of plaited 
wicks ror. candles. 

1 192. FIELD, J. & J. C, Lambeth 
Marsh, London, S.E.^1) Soaps. (2) De- 
tergents. (8) Disinfectants. (4) Night Lights. 
(5) Candles. (6) Candle Machines. 

1193. FIBLIHKQ S£ PLATT, Atlas 
Iron "Works, Gloucester. — (1) Tweddell's 
system of Hydraulio Machine Tools and other 
Labour-saving Appliances. Manufactured bv 
them under Tweddell, Piatt & Fielding's 
Patents. Exhibited in operation, (2) High- 
Speed Rotary Steam Engine, suitable for driving 
dynamo machines, j»t«am lauinehes, ite^ 



1194. BECK & CO., Limited, 1» 
Great Suffolk Street, Southwark, Lon- 
don, S:a— (1) Rotary Pressure Blower, ^ 
Exhauster or Pump [RoUason's Patent], IK 
blowing cupolas, smelting furnaces, blifl^ 
smith's forges, ventilating mines, tumiel^ Md 
buildings, pumping water, sewage, tar, itf^ ' 
ting purposes, &c. ; only two moving parta. 
The Comet Patent Rotary Pump, for thift tf 
thick liquids; runs at slow speed; has cwy 
two working parts. 

HOC HATHOItN-, DAVEY, & CO.. 
Sun Foundry, Leeds. — (1) Ijifferential 
Valve Gearing for pumping engines. (2) OojD' 
pound Pumping Engines. (8) Domestic Mw* 
or Safety Engine for pumping, electric lighto* 
and other purposes. (4) Improved Deeo weu 
Pumps. (5) Piston Water Meter. (8) Hydiaonc 
Pumping Engine. 

1196. APPLEBY BBOa, 89 Cannon 
Street, London, E.C. — (1) Poriabje or 
Locomotive Steam Crane. (2) Cranes dnvj 
by ropes. (8) Falling Bracket Beafing»- l*j 
Independent Whip Crane. (6) Model of Goia 
Quartz Reduction Mill* 

1197. WABNBB, JOHN, Ss SOBJ 
Crescent Foundry, Cripplegate* -W"' 
clon, E.C. — (1) Rackbam's Steam Engine 
Automatic Positive Bxpansion Gear. 
ham's Patent Steam Pump Condenser and Ste^ 
Pump. (3) GosUn & Rackham's ImproTW 
Chain Pump. (4) GosUn'a Pat«it 
Boiler Cod^ 
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PATENT CAPLE COMPANY 




LIMITED, 

are daSty showing 

in the Western 
Annexe (near the 
West End of Old 
London) , the 
Bianttfactnre , of 
their 

GOLD HEDjLL 
PAtMITINE 
CANDLES, 
with improved 
Self-lltting ends, 
—Moulded Spiral ' 
Candied, also with 
8^1f.fi«ting endf, 
.^nuflless rsps 
by anew.nethod, 
and the Plaitinc 
of Candle wicka 
by Improved 
XaeUoery. 

OLD LONDON. 

PRICE'S PATENT CANDLE COMPANY, Limited, 

ABK THE 

LARGEST CANDLE MAKERS IN THE WORLD. 

Tlieir Works are situated at Battersea on the TUameg and BwobatOtigk 
I Pool on the Mersey. 

PRICE'S GOLD MEDAL PALMlTlNE CANDLES, 

with Improved Self-fitting Bndt, axe the best Oandles for Dining and Drsiring BeonX. 

PRICE'S CHILD8' NIQHT LIGHTS. 

PRICE'S NEW PATENT NIQHT LIGHTS. 

PRICE'S PURE GLYCERINE FOR MEDICINAL PURPOSES* 

The first Fore Glycerine ever aumnfaotcired. OoarAnteed absdntely pOMi 

91 Dlploxtias of HonoTir, Gold, Silver, and otber Medals 

BATE BEIN AWABKED TO 

PRICE'S PATENT CANDLE COMPANY LIMITED, 

LONDON AND LIVERPOOL, 

Fropt xvhopt Lists of their nuvterov$ Manufactures may be obtained. 
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1198. SMITH, HUGH, & CO., Possil 
Works, Olasg^ow^— (1) Construction of Iron 
and Steel Ships. (2) An Arrangement for 
hydraulic cranes, ^ncht-s, hoists, lifts, and the 
like. (3) Multiple Drilling Machines. (4) 
Patent Boiler-Riveting Machine, with arrange- 
ment for varying the pressure on rivets from 
140 to 30 tons; to suit the diiferent thicknesses 
of plates. (6) Ship's Keel-Biveting Machine, 
to give 100 tons or any less pressure on rivets. 
"With portable^ travelling carriage. (6) Patent 
Poi-table Lever and Bow Riveting Machines 
for ship's frames,- bridgework, tanks, &c., with 
patent hydraulic hoist for raising and lowering 
riveting machines. (7) Patent Boiler Flange, 
Furnace, and Manhole Riveter, with variable 
pressures on rivets up to 90 tons. (8) Improved 
Accumulator, with direct-acting pressure pumps, 
with steam cylinder. (9) Improved Hydraulic 
Pressure Pumps, with belts. (10) Patent 
Hydruulio Flanging and Forging Machine, for 
flanging boih-r ends, spherical dome ends, &c., 
and for compressing iron and steel. (II) 
Patent Hydraulic Crane, with three powers 
and three speeds, having racking and turning 
motions. (12) Patent Hydraulic Crane, for 
carrying portable riveters to any part of the 
ship. (18) Patent Hydraulic Hoist, with two 

Sowers and two speeds. (14) Patent £iveting 
Cacfaine, for flush riveting ship plates. 

Hoo. HYDRAULIC ENQmEBR- 
INQ CO., Limited (THE), Chester; 
and Palace Chambers, Bridge Street, 
Westminster, London, S.W.— (I) Com- 
pound Steam Pumping Engines for hydraulic 

S»wer supply. (2) Hydraulic Capstans. (3) 
ydraulic Engines of variable power. (4) 
Hydraulic Crania of variable power. (5) Hy- 
draulic Balance Direct-acting Lift, compensa- 
ting also for varying weight of ram. (6) 
Hydraulic . Accumulator. (7) Hydraulic Ma- 
chine Tools [punching, shearing, bending]. 
(8) Hydraulic Main Stop Valves. (9) Hy- 
draulic Pipes. (10) Water Meters [positive 
action]. 

i2oa WAYGOOD, B., & CO., Fal- 
mouth Road, Great Dover Street, 
London, S.E.— (1) Bennison's Patent Rotaiy 
Engine. (2) Bennison's Patent Pump, witn 
Engine combined. (8) Waygood's Patent 
Direot-acting Hydraulic Lift, with Pump and 
Accumulator. (4) Waygood's Patent Hand 
Lifts, single and double. (5) Single Steam Lift. 
(6) The Hand Lifts, with Waygood's Patent 
Self-sustaining Break, to raise or lower by 
hand rope, or lower on the break. (7) Model 
of Waygood's Patent Hydraulic Balanced Lift, 
doing away with chains or ropes. (8) Model 
of Waygood's Patent Continuous Passenger and 
Goods Lift. 

12OX. PtTLSOMEfTER ENGINEER- 
ING CO. (THE), Limited, Nine Elms 
Iron Works, London, 8.W.; and 61 & 
es Queen Victoria Street, E.C. — (1) 

The Pulsometer, a Pistonless and Frictionless 
Steam Pump, with no moving parts except the 



very simple valves. (2) The Deane, Direct- 
Acting Puntpiitg Machinery, for higher lifti 
than the Pulsometer can deal with [over 
100 feet]. (3) The Thames Filter, for purl- 
fying continuously large quantities of turbii 
water. (4) Prof. Holmes* Patent Siren Fog 
Signal. (5) Union Pipe, flanged, and flanged 
bends. 

1202. TANGYE BROS., Cornwall 
House, 85 Queen Victoria Street»^ 
London, E.C. — (1) Tangye's Colonial Steam 
Engine, with patent automatic expansion 
gear. (2) Tangye's Direct-acting Centrifu- 
gal Pumping Engine, with Jtfferiss* improve- 
ments. (8) The Tangye Gas Engine, 
Jefferiss* Ram Pump and Boiler Feeder. 
Barnes' Ram Pump and Boiler Feeder. (8) 
The Special Ram Pump and Boiler Ft^der. 
(7) Tangye's Electric Governor for steam en-- 
gines. (8) Tangye's Improved Douhle Actiwi 
Fly-wheel Pump. (9) Tangye's Gas Hamm€i 

SRobson's Patent]. (10) Hydraulic Lifting 
ack. (11) Hydraulic PulKng Jack. (1$ 
Tangye's Patent Horizontal Steam Engina 
(18) Morton's Patent Retort Lids and Fasten- 
ings. (14) Stroudley's Patent Ramps. (15) 
Marks' Patent Hoist. (16) Steam En#i» 
Cylinder, with Jefferiss* patent automatic ex- 1 
pansion gear. (17) Cherry's Patent Overhead ' 
Traveller. (18) Special Steam Pump. (W) 
Cherry's Patent Hoist. (20) Self-Sustaining 
Rope Blocks. (21) Dynamic Pulley Blocks. 
(22) Weston's Pulley Blocks, with Tangye^ 
patent chain guides. (28) Cherry's PatenI 
Brake Block. (24) Compound Condensinf^ 
Steam Pumping Engine. 

1203. WILLIAMS, THOMAS E, 
A.M.LC.E., F.S.A., 11 Queen Victorift 
Street, London, E.O. — Williams' Patent 
Direct-acting Steam Pump. The main valve of 
the engine receives its motion from a supple- 
mental piston. The deep valves hare inter- 
changeable beats. 

1204. SWALWKLL & MOOBE, AcM 
Street, New Road, Battersea, Londoiv 
S.W.--(1) Improved Pulley Blocks. (2) lo- 
proved Hoists. (8) Improved Sheave PulJ^ 
Blocks. 

1205. KIRKLAiro & SON, Wflrt 
Gate Works, Ktansfleld. — An Improved 
Brake for pulley blocks, also rendering them I 
self-sustaining. 

1206. THOMPSON, W. H., 68 ChiB- . 
well Street, London, B.C. — Thompson a 1 
Rotary Ram. 

1207. BUBGBSS, W. J. & C. T., 
Victoria Works, Brentwood, Essex; , 
and Holbom Viaduct, London, B.C.-- 
Water Lift for bullock or horse power, capaWe 
of raising 2000 gallons per hour when worked 
by one bullock, or 3000 gallons per hour wnffli ■ 
worked by one horse. Usually employed for 
irrigation from wells abdut 30 feet deep. 
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zao& GADSDEN, H. A., 6 Crosby 
kjOBxe, Bishopsgate Street, Iiondon, 
jlC.— Liquids and Gras Pumps. 

1209. CUMMINS, A. E. (care of OB- 
DSBOD, QEIEBSON, & CO., St. 
teorge^B Ironworks, Manchester).— Im- 

Bvements in baling Cotton and in Treases for 
It purpose, 

ma HILL, F. B., 69 Gamplin Street, 
Cross Gate, Iiondon, aB.— <1) Im- 
oremenls in apparatus for the lifting and 
■harging of fluids. (2) An Improved Hydro- 
nmatio Accmnnlator. 

BI1.POULIS, JOHN, 28 Market 
test, Musselburgh, Midlothian, N.B. 

in Improved System for draining, con- 
itating, consolidating, and solidifying paper- 
R sludge, sewage, distillery dregs, &c. 

n^BUARP, STEWART, & CO., 
ted, Atla43 Works, Manchester.— 

Boltomley's Patent Badial Axle Box or 
^track; (2) Hamer, Metcalf. & Davies* 
li Exhaust Steam Injectors. (8) Im- 
^attems of Giffard Injectors. (4) 
Seller's Planing Machine. (5) 
_ Suspended Boiler Drilling Machine, 
-roble Keyway Drilling Machine. 

L SMITH, B. a.. Stannary Street, 

w.— Hydraulic and Telescopic Hoist 
Hjoraulio Crane. 

S GLOSSOP & STACEY, Heeley 
PB Foundry, Sheffield.— (1) 2 cwt. 
Mtandaril, Self-acting Steam Hammer 
wting, fork drawing, &c. (2) 2 cwt. 
standard Steam Hammer, to work self- 
ptnd by hand, and give a dead blow for 
!pg, for general smith work, gun barrels, 
Idnds of forgings. (8) 1 cwt. Ringle- 
ted Steam Hammer, with foot motion, for 
Mth work, blade and file forging, &o. 

i SBLIG, SONNENTHAIi & CO., 
ween Victoria Street ; and Lam- 
.5111, B.C.— (1) Automatic Band-saw 
fllaohine. (2) Patent Planing Machine 
•ffle and power. (8) Turret Head Lathe 
itt improved tools. (4) Railway Wagon 
•wnotive Shunting Appratus and Bail- 
Machine. (5) Wire-covering Ma- 
_Mid Rotary Pumping Engines. 

HOPKINSON, F., & CO., 
ttfield.— (1) Patent Safety Valves, 
w Indicators. 

RILADD, JOHN H., & CO., lie 
Victoria Street, Iiondon, B.C. — 

Boomer Patent Presses for baling 
PjJ all descriptions ; also for the use of 
Jybookbmders, &c. (2) Model of Per- 
Pj^ss* for baling hay, straw, and fibres 

» HOBN, THOMAS, & SONS, 
F Street, Waterloo Boad, London, 
hUreenaway and Kitt*s Patent Four-slide 
*teter and Pump for gas, air, and liquids. 



1221. ATTWOOB, A., & CO. (late 
SALMON, BARNES & CO.), Canal 
Head Foundry and Engineering Works, 
Ulverston, Lancashire. — (1) Hydraulic 
Direct-acting Lifts. •(2) Hand Power Self- 
sustaining Lifts and Hoists. 

1222. EAST FERRT ROAD ENGI- 
NE^JRING WORKS CO., Limited, 
East Ferry Road, Millwall, London, E. 
— (1) Duckham*8 Patent Hydrostatic Suspended 
Weighing Machine, self-indicating for attach- 
ment to cranes, &c. (2) Models of Parkes' 
Patent Moveable Hydraulic Cranes. (8) 
Models of Parkes' Patent Self-counter Balanced 
Moveable Hydraulic Cranes. (4) Models of 
Improved Hydraulic Lifts, &c. 

1223. RICHMOND, JOSEPH, & CO., 
30 Kirby Street, Hatton Garden, E.C. ; 
and New Sun Iron Works, Bow, Iion- 
don, B. — Telescopic Hydraulic Lift, for pas- 
sengers or goods, in which all the sections 
move simultaneously and at equal speed. 

BAXTER & CO., 18 & 19 Great 
St. Efelens, London, KC— Working Chain, 
Cables, and Wire Rope. 

1226. STEEfNB, L., & CO., The Crown 
Iron Works, Glasgow. — Emery Wheels 
and Emery Grinding Machinery. 

1228. WORTHINGTON PUMPING. 
ENGINE CO., 114 Queen Victoria 
Street, London, E.C. — (1) Worthington 
Steam Pumps. (2) Worthington Water Motor. 
(8) Worthington Water Meter. 

1231. CLARK, BUNNETT, & CO., 
Rathbone Place, Oxford Street, W.— 

Duplex Hydraulic Lift, with pump and accu- 
mulator. 

1232. CHATWOOD, SAMUEL, 
Bolton ; and 76 Newgate Street, London, 
E.C. — (1) Elevator, overbalanced by dead 
weights. (2) Elevator, overbalanced by head 
of water. (8) Elevator, underbalanced by 
dead weights. (4) Elevator, underbalanced 
by head of water. 

1233. BERNATS, JOSEPH, 96 New- 
gate Street, London, E.C. — ^Improvement 
in Direct-acting Steam Pumps and Fluid 
Pressure Engines, with fly-wheel motion, greatly 
reduced in bulk and weight, the piston stroke 
being four times the length of crank. 

1234. SWINDELLS, JAMBS, 87 
Chatham Street, Edgeley, Stockport — 
Improvements in Machinery for trenching or 
slotting wood transversely or diagonaUy. 

1235. COLLINGHAM, R. M., Green 
Lane Foundry, Hull. — Machine for com- 
pressing blue, blacklead, and other substances. 

1236. GEORGE, S., 80 Cumberland 
Street, Warwick Square, Pimlico, 
London, S.W. — Rotary Pump, reversible. 
Slow speed, either manual or st^in, for acids 
or any liquid where metal cannot be used, 
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Z336. IimBB BRTDaMAN, 106 
Oolden Itane, Iiondon, !E.C. — ^Nailing 
Machine for manfifaetare of wooden boxes and 
packing cases. 

1238. WESTmQHOUSE BRAKE 
CO., Iiimited (THE), Canal Road, 
King's Cross, Iicmdon, W. — (1) Direct- 
acting Pumps for air, vacuum or water. (2) 
Automatic Air Brakes and Passenger Gommu- 
nioation for railway trains. 

123^ PHCEJJIX METAL DIE & 
ENGIlffEERma CO., 29 Addington 
Street, Tork Road, Ijambeth, Iiondon, 
S.E.— (1) Slip Hooks [Bezer-Thomas Patent] 
for releasing under strain or automatically, 
for various purposes. (2) Steel Dies for hot 
fbrgings and stamping in metals, including 
medal, coin, and jewellers* and silversmiths' 
dies. 

1240. KdRTTNG BROS., 11 Fancras 
Iiane, Queen Street, London, E.C. — 
Aquapult, a new steam pump. 



1243. COLES, HENRY J., 88 Sraa 
ner Street, Southwark, London, 8.Bl- 

(1) Steam Crane, improved type, with Cole 
Patent Live Bing Slewing Gear. (2) Culi 
Patent Grab antl Bucket Dredger. 

1244. EASTON St ANDEKSOJr, 
Whitehall Flaee, London, aW.; ai 
Erith, Kent— (1) Rich's Patent Adjnstal 
Turbine, working a patent adjustable cent 
fugal pump. T^e powers of the turbine « 
pump can be varied by raising and loweii 
their fans into and out of annular troiigfas, 
edges of which partially close both the 
ceiving and^ discharging apertures ; such ti 
bines are in use also for electric lighting!:. [ 
Parts of hydraulic lifts for Mersey Tod] 
Railway for raising passengers to the si 
stations. There are six such lifts, each capal 
of raising 80 to 100 people. (3) HigliPr 
sure Air-compressing Pumps for ehftiginjf f 
pedoes. (4) Model of Bell, Stoney k M 
Patent Hydraulic Feriy Steamer for ti 

i rivers. (5) Hrdranlic Passenger lift 
; Royal Albert Hall. 

124s. SMITH, ARCHIBAIJ), 
STEViaers, « Janus'* Works, Qoeai 



1241. KITE, JAMES, 9l CO., Phoenix 
Iron Works, 220 Upper Kennington , -n^-^ -Do**.^^^ t our 
Lane, Vauxhall, London, S.E.-Or^inal Koad, Battersea, London, aW.- 
ajc*ixo, "-i*^" vr , _ o Hydraulic Snspended Passenger Lifts. 



Patentees of Filter Presses for High Pressure, 
with chambers in combinatiou, and new mode 
of high pressure filtration, either of textile 
fabrics or papers. 



1242. ANDERSON & GALLWEY, 
Cremome Works, Lot's Road, Chel- 
sea, London, S.W. — ^Hydraulic Rivetters of 
the most recent types : punching, shearing, 
benduig, forging, hoisting, and other high 
pressure hydraulic machinery. 



Hydraulic B&kmce Passenger Lifta (3^ 
draulic Single Action Duor Spring. 
Hydraulic Accumulator and Pumps. 
Self-:}U6taining Lifts. 

1246. BARKER, JOHN, A 
Limited, Park Street Iron Wo 
Oldham.— (1) Patent Self-landing and I 
delivering Hoist. (2) Patent Automatil 
Self-opening and Self-clo.-iag Doors for 
hotels, mills, factories, warehouses, Ac. 



\The follounng Exhihita of ihta Group will he found in the East of Queen's G(Ai 

Annexed] 



1253. WATKINSON, ROBERT, 12 
Gore Street, New Bailey Street, 
Salfbrd, Manchester. — (1) Instantaneous 
Couplings for connecting fire brigade hose and 
other pipes. (2) Improved Metal Ferrules for 
attaching hose pipes to unions, disx>6nsing with 
wire wrapping. 

1254. LEIGHS, A. L. S., Novelty 
Works, Beptford, London, S.E.— (1) An 

automatical extending and collapsing, self-sup- 
porting crane and lift Fire Escape, applicable 
for business and domestic purposes. (2) Ex- 
tending and Collapsing Ladder. 

1256. IMMS, JAMES, 79 Alma Street, 
Aston, Birmingham. — Improved Portable 
Domestic Fire Escape. 

1257. MORRELL, JAMES C, 48 
Ann's Square, Manchester. — Improve- 
ments in Fire Escapes. 

1258. HARGREAVES, HENRY, 92 
Osborne Road, Forest Gate, London, E. 
—Window Fire Escape. 



1259. GEORGE, a, 30 CHinbeTl 
Street, Warwick Square, Iiondon, 
— Portable Fire Pump or Engine. 

1260. GAGE, WILLIAM HEK 
Union Street, Kingston-on-Tluu 
Surrey.— Improved Household Fire B 
for general use, so constructed and filed 
it may be used from the several floor 
the same time. 

1261. GIBBS, JOHN, 18 Carrim 
Street, Glasgow. — Improved Challenge 
tincteur. . 

1263. ST. GEORGE-CUPP, A, 
tain, 46 Powis Square, Iioinlcm, 
Improvements in Balconies by which the 
be used as fire escape ladders. 

12^. HARDEN ««STAR" 
GRENADE FIRE EXTINGITIffl 
COMPANY, Limited (THE), 1 Hoi 
Viaduct, London E.C.— Fire Extingn 

1265. GLYDON, GEORGE, 40 
Ooaells Street, Birmingham. — 
Universal ULion or Coupling for hose 
tubes, shafts, air brakes, &a 
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^ KOTO. J.W.C^.a,47eBotile^- 
llle Street BothMrhithe, Surrey.-^Au- 

tic Tallying Weighing Machine. 

Hdl FOUPABD, THOa JA2CBS, 
^Tbciey Street, Iiondon, (1) 

tent Coeo Weighing Machine, Rack Holder 
Elevator oombined. (2) The Unique 
ip Weighing Slachine. 

ifig. lOHONABD & SMIBKE, 8 
CJourt, Charing Cross, London, 
Automatic Fire Extinguisher and 

fm. DAVY, WIIjLIAH THOMAS, 
vuentine Flaoe, Blackfriars Bead, 
Bdon, S.B.— A Fire Escape applicable for 
BDng and painting windows, fronts of houses, 
jvitiioiitthe use of ladders or standing on 
bdowcilb. 

, JOHN, TRUELOVB, & 
& CO., 30 Iieipsic Boad, Cam- 
Ifwell, London, &E.— <1) Tell-tale Taps 
^ VdTa for measuriDg liquids, and for 
"^"""^ the quantity drawn off. (3) An 
Sluioe YaWe or Cock designed to 
against fire, for opening and shntting 
|w without ooncussion. (8) Special con- 
NiaDin chinaware, of sanitary fittings. 

CLOWES, WILLIAM WAR- 
High Street, Harrow, Middlesex. 

The Hwroyian Portable Domestic Fire 
lape. 

BEAXXCHAMF, MAJOR C. S., 
George Hotel, Queen Street, 
', 1S,B, — Automatic protection of 
and buildings from fire. 

28.8HAND, MASON, & CO., 75 
Ground Street, Blackfriars 
London, S.H.— (1) Patent Equili 
ja Steam Fire En^e with patent inclined 
w tiAe boiler, (a) Volunteer Steam Fire 
fee with patent boiler. (8) Patent Instan- 
Hose Coupling. (4) Patent Lever Clip, 
«ng Pin, Sway Bar Disengaging Apparatus, 
b Crab, Corridor Engine, London Brigade 
Pmnp, Chemical Engine, Hydrants, 

MERRTWBATHER & SONS, 
•enwich Road, S.E. ; and 68 Long 
■^London, W.C.— (1) Steam Fire En- 
Greenwich pattern, of new design and 
vjBpwred construction. (2) Steam and Mannal 
, ines, with latest improvements. (3) 
<*™«>l»8teamPumping Engine. (4) Station- 
7^ai&Fire Engine for mills and fire floats. 
2^Ba]J, Corridor, Toner, and London Brigade 
"Me Fire Engines and Chemical Extinc- 
(8) Hydrants, Fire Valves, Hydraulic 
^ Augmentor for firemains. (7) New 
White Fabric Bubber Lined Hose, and 
' dewnptions of Fire Hose. (8) Domestic 
e Escapes, Fire Buckets, &c. 

^08^ POOLBY, JHENRY, & SON, 
Vousdrj^ Zjii/erpQQl,— Improve- 



ments in WeighiBg Machinery, espeoially as to 
the automatic indication of weight. Sundry 
Models of Compound Lever Weiffhing Machines, 
from Wyatt's weighbridge of 1744 [believed to 
be the first ever made] to Pooley's latest Bail- 
way Weighbridge. 

1281. AVERY, W. & T., Digbeth, 
Birmingham; and 14, 15, Sc 16 Cow 
Cross Street, London, E.C.— (1) Improve- 
ments in weighing apparatus, including Patent 
Self-registering Steelyard [Chameroy's Patent], 
(2) Patent Knife Edges, Bearings, and jointed 
crank. (3) Patent system of levers applied to 
weighbridges. (4) Patent bread checking and 
other balances. 

ANDERSON, R. P., C.E., 84 Com- 
mercial Street, Dundee. (See Group X.) 

ASBESTOS CO., Limited (THE 
XTNITED), 161 Queen Victoria Street, 
London, E.C. (See Group IV.) 

AVERY, W. & T., Digbeth, Bir- 
mingham ; and 14 to 16 Cow Cross 
fo..reet, London, E.C. (See Group VII.) 

AYRTON & PERRY, 73 Great Bast- 
em Street, London, B.C. (See Group 
XIIL) 

BARNBTT & FOSTER, Niagara 
Works, Eagle Wharf Road, London, N. 
{See Group II.) 

BATEMAN, A. H., East Greenwich, 
London, S.B. {See Group X.) 

BATHO, W. F., 9 Victoria Chambers, 
Westminster, London, S.W. (See OuUide, 
South Promenade.) 

BEAUCBLAMP, MAJOR C. a, R.E,, 
George Hotel, Queen Street, Glasgow, 
N. B. (See Group VIL) 

beck:, j., & p. m. trxtelovb, so 

Leipsio Road, Camberwell, London, 
S.E. (See Group VIL) 

BBVBRIDGB, J., Soho Foundry, 
Barrow-in-Pumess, Lancashire. (See 
Group IV.) 

BROWN, A. C, 11 Old Broad Street, 
London, E.C. (See Group XIIL) 

BUCKLEY, W., & CO., Patent Piston 
Works, Millsands, Sheffield. {See Group 
IV.) 

BUTLER, SAMUEL, 127 Bute Road, 
Cardiff. {See Group XL) 

CHATWOOD, SAMUEL, Lancashire 
Safe & Lock Works, Bolton; and 76 
Newgate Street, London, E.C. {See Group 
XV.) 

CLARK & STANDFIELD, 6 West- 
minster Chambers, London, S.W. {See 
Group III.) 

CLOWES, W. W., High Street, Har- 
row, Middlesex, (See Group VI J,) 
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GOAIiBBOOKBAIiE CO., Iiimited, 
Coalbrookdale Iron Works, Shropshire. 

C8ee Group IV.) . 

CBI3P, C. B., 1 Mount Pleasant, 
Bamsbury Square, London, N. ( 

Group VII.) 

CUFF, A. ST. GEORGE, 45 Powis 
Square, Iiondon, W. {See Group VII.) 

DAVY, WILLIAM THOMAS, 21 
Valentine Place, BlaekMars. (See Group 
VII.) 

DEIGHTOW, W., Workington, Cum- 
berland. {^See Group II.) 

DURHAM, CHURCHILL, & CO., 
23 Leadenhall Street, London, E.C 

(^See Group IV.) 

ELLINGTON" & WOODALL, 9 
Bridge Street, Westminster, London, 
S.W. {See Group IV.) 

EMPSALL, SAMUEL, Clay Pits, 
Halifax. * {See Group III.) 

FAULL, B. M. B., 80 Manley Terrace, 
Kennington Park, London, S.E. (See 
Group IV.) 

FIDLBR, T. CLAXTON, 13a Great 
George Street, Westminster, London, 
S. W. (See Group III.) 

FIELD, WILLIAM, 1 Burlington 
Passage, Lower Temple Street, Bir- 
mingham. (See Group VII.) 

FLETCHER, J. M., Cheadle, Cheshire. 

(See Group I.) 

PRIBORG, JOHN, 76 Great Port- 
land Street, London, W. (See Group 
VII.) 

GAZi!, WILLIAM HENRY, Fulham 
Palace Road, Fulham, London, S.W. 

(See Group VII.) 

GEORGE, S., 30 Cumberland Street, 
Warwick Square, London, S.W. (See 
Group VII) 

GIBBS, JOHN, 18 Carrington Street, 
Glasgow. (See Gi mp VII.) 

GLOVER, WALTER T., & CO., 25 
Booth Street, Manchester. (See Group 
IX.) 

GLYDON, GEORGE, 40, 41 Oozells 
Street, Birmingham. (See Group VII.) 

HALL, J. & E., 23 St. Swithin's Lane, 
London, E.C. (See Group X.) 

HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER CO., Limited, 
Al Southwark Bridge Road, London, 

aE. (See Group VII.) 

HARGREAVES, HENRY, 177 Rom- 
ford Road, Stratford, London, E. (See 
Group VII) 



HEDICKE, M., & CO., 3 Adel«l 
Place, London Bridge, London, 

(See Group XVII.) 

HEMMINGWAT, JOHN Di« 
Street, Penistone Road, Sheffield. (I 

Group IV.) 

HOCKEY & CO., Chard, Somerai 

(See Group IV.) 

HUNTER & ENGLISH, 202 » 
Road, London, E. (See Group III) 

IMMS, JAMES, 79 Alma Stni 
Aston, Birmingham. (See Group VIL 

JACKSON, J., 8 Frederick Pla 
Gray's Inn Road, London, W.O. ( 

Group IV.) 

LEHMANN, A. J., 12 Delajni 
Street, Kirkdale, LiverpooL (See On 
VII.) 

LEIGHS, A, L. S., Novelty Wm 
Deptford, London, S.B. (See Group Vl 

LEONARD & SMIRKE, 8 
Court, Charing Cross, London, 

(See Group VII.) 

LEWIS, W. T., & W. H. 
Aberdare; and Twyford, Berks. (/ 

Group II.) 

MACKENZIE, H. S., Pen^ 
Falmouth. (See Group VII.) 

McCAW, WILLIAM J., Castle Ci 
N.B. (See Group VIL) 

MERRYWEATHER & SONS, 
wich Road, S.E., and 68 Long 
London, W.C. (See Group VII.) 

MONK, J. W, G. G., 476 RotherhilM 
Street, Rotherhithe, Surrey. (SeeGrm 
VIL) 

MORRELL, J. C, 4 St. Ann's SqiiflM| 
Manchester. (See Group VII.) ' 

MORTON, A., & THOMPSON, 4 
Buchanan Street, Glasgow. (See Gnm 
IV.) 5 

NORRIS, S. E., & CO., 56 & SSB^ 
Street, and St. Paul's Works, Shadwdl, 
London, E. (See Group XX,) 

PATENT EXHAUST STEAM W 
JECTOR CO., Limited (THE), 4 St 
Ann's Square, Manchester. (See Crro^ 
IV.) 

PATENT LIQUID FIRE PBOOF 
CYANITE PAINT CO., Limited 
(THE), 82 Bishopsgate Within, KCr 
Gunter Grove Works, Chelsea, LondoBi. 
S.W. (See Group XIV.) 

PHOSPHOR BRONZE CO., Limited 
(THE), 87 Summer Street, SouthwarlEi 
London, S.E. {See Group 12.) 

PICKERING, J., Globe Works, 
Stockton-on-Tees. (See Group III) 
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kpOOLEY, HENRT, & SON, Albion 
limdiy, Liverpool. (See Oroipp VIL) 

[POUPAED, T. J., 148 Tooley Street, 
ndon, an (See Group VII.) 

lANSOMBS & PAPIER, 6 West- 
Dster Chambers, Westminster, Lon- 
aw.; & Waterside Works, Ipswich. 

Group III) 

gCHTE B PAT ENT EGONOMISEB 
UnrPACTURINa OO. (THE), west 
' Hills, Longside Iiane, Bradford. 

ffrottj) 2r.) 

CAJmiEBURY, WTT.TJATVT, 15 
Bridge Boad, Iiower Clapton, Iion- 

EL (See Group FX) 

lAin) &MASON, 75 XTpper Ground 
BlEckfriars Road, Iiondon, 8.E. 

l&twp FIT.) 

HTH, SYDNEY, & SONS, Basford 
Works, Nottingham. (See Group 
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JOHN, & CO., Atlas 
Keighley, Yorkshire. (See 

J. Ii., Oateshead-on-Tyne. 

^pUL) 

. W. H., 116a Clapham Park 
London, S.W. {See Group III.) 

POTHERT & PITT, Limited, 
{Set Outeide, South Promenade.) 



THOMAS, T., & SONS, Acme Hoist 
Works, Cardiff. (See Group III.) 

THOMPSON, C. H. & C. W., 22 
Mordant Street, Brixton, London, S.W. 

(See Group VII) 

TRY, THOMAS, 4 Poland Street, 
Oxford Street, London, W. (See Group 

III. ) 

TUBINI, THEODORE, 29 Lad- 
broke Gardens, London, W. (See Gtroui} 

IV. ) 

TYLER, HAYWARD, & CO., 84, 85 
Whitecross Street, London, E.C. (Ste 
Group II.) 

WALTON, WILLIAM, & G. T. 
IRVING, Murton House, Bishopwear- 
mouth, Sunderland. (See Group IV.) 

WARMAN & CO., 16 Stephen Street, 
Coventry. (See Group VL) 

WATKINSON, ROBERT, 12 Gore 
Street, New Bailey Street, Salford, 
Lancashire. (See Group VII.) 

WESTINGHOUSE BRAKE CO., Li- 
mited (THE), Canal Road, King's Crois, 
London, N. (See Group V.) 

WINGPIELD, JOHN, 9 King's 
Walk, Temple, London, E.C. (See Group 
VII.) 
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ISfiUm WAGON WORKS CO., 

BRISTOL. 



MAKERS OF PATENT TIP WAGONS MD( 

FOR ALL PURPOSES. 



Also DOG CARTS, PI 
and other Carriages. 



WHITE FOR CATALOam 



mi AND CARRIAGE WHEELS. ENTIRELY ''''^'^JZ^^^'^ 
OF IRON, FOR HOT CLIMATES. 



Special Facilities for JBxport Trade. 
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ffiOtJP XIL— ELEMENTS OP 
MACHINES. 

BOUte GALLERY, NORTH COURT. 

1284. ABNOLD, SAICIJEL, 18 Bar- 
olomew Eoad, Kentish Town, Lon- 
n, N.W.— Improvements in lock nuts. 

1285. BEZEB, HEIOIY, 12 Tedding- 
I Park Boad, Teddington.— Improved 
ms of locking nuts, bolts and studs. 

386. CAMERON, LIEUT.-COL. D. 
BJi., Sheemess. — CoupUng for the 
r-transfer of rotary motion between axes 
ined to one another. 

187. TAYLOR, W. W., Studley Park, 
r Bipon, — (1) Turning A|)paratus for 
tsilig or transferring, or reversing and 
rferring paper in the web or in sheets cut 
1 tbe yeb. (2) Photographs of printing 
Rliinesiii which said turning apparatus is 
flored, (3) Circular Staircase specially 
^racted with a view to its admitting of 
IT JEadily carpeted. (4) Epicycloidal 

81 HESLOP.lff., 18 Qneen Victoria 
Bt, London, E.C. — An Adjustable 
Eitric for varying or reversing the stroke 
B in motion or at rest, 

^ASKB, a. C, 9 South Street, 
Andrew's Street, Edinbtirgh. (See 

rCKLEY, W., & CO., Patent Piston 
ks, KillsandB, Sheffield. (See Group 

JAMBS ALFRED, Univer- 
College, Dundee. (See Group IV.) 

n)LER, T. CLAXTON, 13a Great 



George Street, Westminster, London^ 

S.W. (See Group III.) 

HANSON, SCOTT, & CO., Stockport. 

(See Group IV.) 

HARDING, C. W., King's Ljmii, 
Norfolk. (See Group IV.) 

JENKIN, FTiEMTlNTG, 8 Great Stuart ' 
Street, Edinburgh. (See Group IV.) 

KACKENZIE, H. S., Penwenack^ 
Falmouth. (See Group Vlt.) 

MARKHAM & CO., 845 Edgware 
Road, London, W. (See Group Vt.) 

PHOSPHOR BRONZE CO., Limited^ 
87 Sumner Street, Southwark, London, 

aE. (See Group II.) 

PICKERING, JONATHAN, Globe 
Works, Btocd^ton-on-Tees. (See Group III.) 

ROCKING FIRE BAR SYNDI- 
CATE, Limited (THE), 259 Gresham 
House, Old Broad Street, London, E.C. 

(See Group IV.) 

SALOMONS, SIR DAVID, Bart., 
Broomhill, Tunbridge Wells. (See Group 
XXVIII.) 

TAYLOR, C, Edn^tmd Street, Bir- 
mingham. (See Group Xs) 

TRIER BROS., 19 Great George 
Street, Westminster, London, S.W. 
(See Group IV.) 

TYLER, HAYWARD, & CO., 84 & 
85 Whitecross Street, London, E.C. 

(See Group II.) 

WARDS, CHARLES JAMES B., 6 

Mitre Road, Ridley Road, Rochester. 

(See Group VI.) 

WARWICK, J., 60 Hilton Street, 
Manchester. (-S^ee Group X VIII.) 



Digitized by 



Adverthmenti. 



HENRY CONOLLY, Limited, 



ESTABLISHED 1820. 



Manufacturing SanitaryEngin« 



PATENTEES OF 



IMPROVED VALVE AND OTHER CLOSETS.] 

MAKERS OF 

THE "ACME " SPRAY, &c., AND OTHER BATHS, itciuk 



The above Sanitavy Appliances are fitted up in action in our Show Booms, 



53 d 55 HAMPSTEAD ROAD, 169 d 171 DHUMMOND STREEf, 
LONDON, N.W. Warehouses: TOLMERS SQUARE. 

(Five minutes* walk from Gower Street Station.) 

[Telephone No. 3525. 
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ELECTRICITY. 

By Oliver J. Lodge, D. Sc. 
A Quarter of a Cbittury's Progress. 

It is a matter of common knowledge that Elebtricity, whether considered as a science or as an 
art, has been advancing recently by leaps and bounds ; but it is not always easy to recall 
bow gp^t has been the progress in a given period, because it is difficult to remember what was 
and what was not known at any given date. The object of the present historical sketch is to 
supply the necessary facts. 

Going back in imagination twenty-five years, we find ourselves in 1860, thinking about a 
possible Atlantic cable which shall Hot snap as soon as laid, and hearing of various new devices 
render the working of such long cables possible. Not till 1866 is America to be permanently 
to Europe, though the first toomentarily successful attempt was made in 1857. 
An electric workshop, distinct from telegraphy, is in 1860 unthought of. If we want a 
^ibong current we set up a Grove's battery, as has been done for twenty yestrs back ; we have no 
lilea of the modem dynamo. Werner Siemens has indeed invented what is known now as the 
old " Siemens armature (1854), and is constructing, with such an armature and permanent 
a large machine, which is to be an object of interest at the 1862 Exhibition. The idea 
/-excitation is as yet non-existent, and the current of such a machine is far from steady, 
igh we know nothing of it, however, a quiet philosopher at Florence is even now construct- 
ing, on a new plan, a model electro-magnetic engine, which, though when made it does not 
Ippear anything remarkable, and is to be ignored rather than forgotten, yet is destined to be the 
^pc^gliised precursor of the host of gigantic dynamos of the present day — being in fact the 
machine in embryo. 

The electric arc is familiar enough to physicists, for it is as old as the century, but the 
leral public care nothing for it, and are blissfully ignorant that they will before long squander 
lir money on it lavishly under the impression that it is a startling novelty. The incandescent 
up is still far in the future, for though several endeavours in the direction of incandescence in 
acua have been made, nothing could be really accomplished with the extremely imperfect vacua 
oonBidered good. The Sprengel pump and Mr. Orookes' researches may be said to have 
endered the permanence of an incandescent carbon filament possible. 

The term *^ secondary battery," if used in 1860, would call up nothing more striking than 
s gas battery and Bitter's secondary piles ; but Gaston Plants is just beginning his re- 
ihes, which are destined to lead, twenty years after, to the battery of Faure, and to who can 
what besides. 

The telephone is as yet a thing of the future, for although Beiss is already at work devising 
curious toy for the transmission of human speech by electricity, sixteen years must elapse 
Graham Bell makes the telephone a household word and an indispensable worry to the 
of business. 

A wonderful type-printing telegraph has just been invented by Hughes, and a complicated 
■widne it is; but it will gradually simplify itself down into the little glass-covered automatic 
^isinlers now to be found in most large offices and clubs, working away without attention, and 
iMOtrding in a legible stream the price of stocks, the state of race betting, and other curious and 
Apparently exciting information. 

We have as yet no Holtz or other induction machines for conferring high potential on elec- 
tricity, but are content with the method of rubbing glass practised in the last century. 

"Very few have any ideas on the subject of absolute electric measurement; the named, 
ohm," ** volt," &c., are not yet invented ; it will be three years, indeed, before that coil is 
Ipim by a British Association . Committee which will fix provisionally the absolute unit of 
tenstance. 

^lodem eleotrometen do not yet exist) but both the qoadiant and the abiolate eleotro- 
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meters are being invented by Sir William Thomson ; whose mirror galvanometer is also coming 
into general use as an improvement on the thirty-year-old instrument invented by Schweigger 
directly after (Ersted's discovery. 

The seeds of many great inventions were thus in 1860 being sown, and we may now glance 
rapidly at their order of development, traversing the subject in the classes as arranged in the 
catalogue. 

Class 66. Geneeatoes.--1«<. Continuous Current Electro-Magnetio Generators^-^The^ '. 
powerful magneto-electric machine was that exhibited by Siemens and Halske, at the 1862 Exhi- 
bition. In 1866 Wilde used electric field magnets excited by a separate machine, and thni 
obtained powerful effects. The principle of self-excitation was discovered in 1867 by Ladd, 
Wheatstoae, Varley, and Werner Siemens. The Gramme machine made its appearance in 1871 ; 
Alteneck improved the Siemens machine to its present form in 1872; and since then the modi- 
fications of one or other device are altogether too numerous to mention. The earliest attempt at 
a Gramme machine was the model made by Paccinotti, in Florence, about 1860, and described by 
him in 1863 or 1865, in a paper which set forth the whole principle in close detail .♦ Tha 
culmination of the Siemens form of machine is that known as the Edison-Hopkinson, and on thii 
it is diflBcult to imagine very much improvement in the direction of efficiency ; though in otha 
directions, such as portability, compactness, and ease of manufacture, other machines have the 
advantage. 

2nd. Alternating Electro - Magnetic Generators.—The old Holmes- Alliance machine vith 
permanent magnets has culminated in the De Meritens. Wilde in 1867 employed electro* 
magnets in such machines, and, curiously enough, made them self-exciting at the same time, 
though this is not usually now done. The Siemens and Gordon forms of alternating macbioei 
are fairly well known ; while that of Ferranti, with zig-zag winding, is very compact and powerfoL 
Graulard & Gibbs have recently proved that induction coils excited by alternating currents can ^ 
conveniently used for electrical illumination at a distance, without excessive waste of power and 
without dangerous potential at the lamps. Hopkinson has shown how to couple alternating . 
machines together for various purposes, and his characteristic curve has done much to aid tbi 
improvement of continuous current-machines. 

3rc?. Electrostatic Generators. — Varley in 1860, and Thomson in 1867, each re-invented 
Kicbolson*s "revolving doubler" of last century, and in 1865 Holtz brought out the machine 
which is so invaluable wherever high potential is required. By adding metallic contactatoitf 
Toss has quite recently made it self-exciting, and Wimshurst now makes large machines on a 
modified plan. Further progress may be well looked for in this direction, especially as coDmle^ 
cial uses for such machines are already being discovered. 

iUi, Electro-chemical Generators. — In primary batteries we have nothing to record beyond a 
host of more or less unsuccessful endeavours after economy. But great interest is by many fi^ 
in this subject, and it is quite possible that something may in this direction be before long 
achieved. 

Secondary batteries have practically come into existence in our period. The researcha 
of Plante began in 1860 ; Faure patented his battery in 1880. Since then improvement htf 
been in details, but very decided progress has been made. 

5ih. Thermo-electric Generators. — Here we have at present nothing new to record beyond the 
piles of Clamond, of ^oe, and of Sudre, none of which can be said to be thoroughly and completely 
satisfactory. 

Class 67. Oowductobs. — In view of the probable extension of electrical supply, the some* 
what dry and arid details of " leads," of insulation, of joints, keys, and connexions, are of higb 
importance. At present the system of Edison seems least incomplete. It is a department that 
can be trusted to grow rapidly as soon as the demand begins. 

Class 68. Testing and Measubino Apparatus. — Methods of electric measurement have ; 



* The ^ter is imable to agree ^th Dr. Andrews (*NatTire,* vol. xli. p. 90) in attributing iBoorrectnew to the , 
diagrams in Dr. Paccinotti's paper, by reason of the armature poles being drawn at right angles to the poles of tto : 
field magnet. M produced by the armature's own Current, that is where th^ are ; and in explaining the aaclilii^ * 
a motor^ that is where they are best drawn. True, the language used is a little ambiguous, but it is not dlilMfy 
•wrong; and it is Incredible that the inventor of so ingenious a machine should fall to ufiderstabd A siBldAf^ ^ < 
that, whatever mistakes the mechanician employed to construct it may^have made. ^ 
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been completely revolutionised sinoiD 1860. The methods practiied before that date now fleem to 
belong to the infancy of the science. The labours of the British Association Committee, in 1868 
md subsequent years, have resulted in a capital system of absolute units in use all over the 
world, and in the most accurate recent determination of the ohm by Lord BayJeigh. 

The highly ingenious instruments of Ayrton and Perry have practically superseded ordinary 
galyanometera in the electric workshop, and new forms are still appearing. 

Thomson's various electrometers gradually grew up between 1857 and 1870 ; some of them 
intended for extreme sensibility, some for absolute measurement, and some for portability, 
ieoently Minchin has endeavoured to combine to some extent the two first properties in a 
aeasuring electrostatic gauge. 

Several "transmission dynamometers," to indicate the force exerted by one machine on 
mother while in action without wasting any energy, have been devised ; their indicators requiring 
i() be multiplied by the speed in order to give horse-power. Electric power-meters and erg- 
ieteis have also been invented, as well as several meters for measuring quantity of eleotricity, 
nong which the chemical one of Sprague, and the magnetic one of Hopkinson, may be men- 
loned. Practical instruments for continuously recording electrical quantity ot energy wUl before 
be in great demand, and many attempts at such are sure to be exhibited. 
Glass 69. Teleqbaphio and Telephoitio Appabatus. — ^Land telegraphy was in a fairly 
l^ced state before 1859, though type-printers and automatic transmitters have been invented 
then. Duplex-telegraphy, or the simultaneous signalling of two independent messages 
. flie same wire, had been devised by Gintl in 1853 as a laboratory experiment, but it was 
imade commercially practicable by Steams in 1872; and in 1877 Muirhead succeeded in 
floing a cable. Since then some lines have been quadrnplezed, one wire serving for eight 
i^endent operators, four at either end. 

Aa to marine telegraphy, many short cables were in use before 1860, but most of the present 
•fliods of working them have been invented since. In 1860 Varley patented his condenser ; in 
te7 Thomson invented the siphon-recorder, which records on paper the feeble ourrents received 
^Qgh 2000 miles of cable. In 1879 Cowper described his curious writing-telegraph* 
Telephony— "Reisa invented a laboratory telephone in 1861, but nothing practical came of it. 
1876 and 1877 Bell perfected his marvellous instrument, and since then Dolbear and many 
BIB have worked at the subject and devised modifications. The number of contrivances now 
•wn to be competent to transmit human speech is considerable, and the crude simplicity ot 
le is extraordinary. Hughes has provided the telephone with a more powerftil transmitter in 
niiorophone, and Edison has invented a receiver capable of making itself audible to a roomfol 
persons at once, though with articulation less perfect than that of Bell's instrument 
In 1873 the curious sensitiveness of selenium to light was observed^ a fact wbiok reeeived its 
practical application in the photophone (1880). 

Several attempts are now being made to transmit views or pictures to a distance by 
Bctricity, but hitherto without much success, though it has been amply shown to be theoretically 

able. 

Class 70. Electbic Lighting Apparatus. — The one great and undeniable step toward 
oestic electric lighting has been the invention of the incandescent lamp, in 1877, by Swan ft 
, For the rest, the varieties of arc-lamp and the devices for regulating it are innumerable, 
are the switches, cut-outs, and other secondary but indispensable accessories to safe {md 

e electric distribution. 

Ihe uses possible to the electric light are already very numerous, and|may be expected to 
' as time goes on. One interesting application is to the lighting of trains, the eurrent being 
' from secondary batteries which are charged by a dynamo driven from the axle of th# 
i's van, thus utilising the power of the engine for light as well as for locomotion. The siM 
ftTen horse power thus consumed seems to make no appreciable difference to the Splendid 600 
~ e locomotives now in use. > 
Improvements in incandescent lamps may be looked for in the direction of still further 
the vacuum, and avoiding the evaporation of carbon ; thus enabling a lamp to be 
at high efficiency without undue shortness of life. 
Class 71, ELECTEO-METALLUEaY and Eleotbo-Gheuistbt*— Many improvements in detail 
^Te been made in electro-plating, and several processes of photo-electro^typing have been 
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invented. Clamond piles and " unipolar " or other low resistance dynamos are replacing Smee and 
Daniell batteries as the source of current. Nickel and other more difficult metals can now be 
deposited, and articles so coated are becoming largely used. 

Class 72. Distbibution and Utilisation of Poweb. — ^Of this department the future growth 
may be expected to be gigantic, but it is at present in extreme infancy. In 1878 Dr. Siemena 
made the suggestion which revivified activity in the matter of electric motors (machines driven: 
by electric current), and excited the hope that before long the waste water-power of the hiH 
country might be transmitted by wire and utilised in the towns, to the great benefit of the 
atmosphere of these places, and to the prolongation of the existence of our coal-beds. 

An electric railway was constructed at Berlin by one of the firms of Siemens in 1879 and has 
been running since. Outside the Paris 1881 Exhibition a tramcar was electrically propelled by 
tlie same firms, and more recently they have constructed from Portrush to Bushmills a regtilar 
passenger electric railway, which derives its power in the most interesting possible manner fiom 
a water&ll in the neighbourhood. 

In 1882, during the Munich Exhibition, Despretz transmitted a half-horse-power to a town 
forty miles off by means of a common telegraph wire. An electric boat was run on the Danube 
at the Vienna Exhibition, in 188S, by the Electrical Storage Co. New devices for electnJ 
tramcars, boats, and tricycles, are constantly appearing. A variety of motors also have beei 
devised. The Siemens dynamo is mostly used for this purpose, but modified dynamos have been 
constructed for use as motors by De Meritens, Ayrton & Perry, Keckenzaun, and others. The j 
remarkable idea of conveying goods by telegraph has occurred to Fleeming Jenkin, who, [ 
with Ayrton & Perry, ' is endeavouring to found a system of " telphemge ** ; and, in short, 
the whole department of transmission of power is lively and active. 

Class 73. Electbig Signalling. — This class must contain rather a heterogeneous collection 
of inventions. In the period since 1860 electric chronographs have been perfected, and ntiliBod in 
the regular transit observations of an astronomical observatory. Siemens* pyrometer of 1875 ^ 
gave the means of ascertaining distant temperatures ; and precisely the same principle has been! 
applied by Langley to the detection of very faint differences of temperature in his ^' bolometer" | 
of 1881. Under this head also we may mention Edison's " tasimeter," and Hughes's induction | 
balance. Electrical registration is now used in meteorology, and will probably enable mountain j 
tops and other more or less uninhabitable places to be utilised for meteorological stations in the ' 
same sort of way, though with less personal exertion and sacrifice, as Ben Nevis is already 
utilised. 

Class 74. Lightning Condugtobs.— In 1860 Thomson invented a water-dropping oollecta 
for the investigation of atmospheric electricity. It is now in regular use at Kew Observatory, 
and much information may be expected from its continuous record. 

In lightning conductors proper, the only progress to be recorded is a gradual but alow 
improvement in the mode in which they are set up by builders. Insulation is less attended \o, 
and thorough uninsulation more. Gradually the truth will force itself into practical " mindi 
that every mass of metal in a building should be as directly and thoroughly connected to earth 
as possible, and that insulation of every kind in a lightning protector is abaurd. 

A scientific belief in that rare and remarkable phenomenon known as ball " or globe** 
lightning has grown up in recent years, but no means of protection against it has yet been 
devised. Till this year, in fact, it had never been reproduced in a laboratory, and consequently 
nothing is known about it; but Plante is now said to have artificially produced it, and if this be 
the case, our knowledge of it may be expected to grow rapidly. 

Class 75. Elkctbo-medical Afpabatds. — The most noteworthy invention in this depart- 
m^t has been Graham Bell's application of Hughes's induction balance for the localisation of a 
bullet in a human body without the use of a probe. It so happens that the present writer had 
been working in exoeily the same direction for six months previously, and had succeeded in 
getting good indicatioDS at a depth of some three inches, but found the diiBculties rapidly increase 
when the po^siUe depth of the bullet or needle, or whatever foreign metal was suspected, was as 
great as four or five inches. 

Aiqong other contrivances may be mentioned the use of small incandescent lamps Ibr 
illuminating body cavities, and the use of galvanic cautery for minor operations. 

Class 76» ELECtHOLtTio Methods fob Extbacting and PtBipyiNO Mitals.— The 
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laborious Pattinson process for extracting silver bom lead has been superseded by the zino 
process. Several metals can now be obtained in a pure state by means of electrolysis. 

Class 77. Electo-thermic Apparatus.— The invention of Abel's fuse has rendered blasiing 
hj electricity a still more certain and easy operation than it had formerly been. Search lights 
and many other applications of electricity to the purposes of war have been made, but it is 
probable that under the influence of a sufficient stimulus very much more progress in this 
diTection might be made, and war might be rendered so deadly that civilised nations would be 
almost compelled to confine themselves to diplomacy and arbitration. 



Among all the inventions of the past twenty-five years the most striking are no doubt the 
tlyoamo and the telephone. The fundamental principle of neither instrument is new— both 
depend on electrical facts discovered by Faraday — and in both does a single scieutific idea 
leceive remarkable practical development, though in different directions. 

The dynamo raises the magneto-electric currents of Faraday to engineering magnitude^ 
irhile the telephone utilises the rapid intermittence of currents almost too feeble to be otherwise 
Mected. 

It behoves us then, even in an Exhibition of Inventions, not to omit to notice, though it be 
ikh exceeding curtness, the main conquests which have been made in the pure science of 
iietiicity during the past twenty-five years. 

The great book of Clerk ;Maxwell was published in 1873. The meaning of the carious 
fi|«mnent of Faraday on a connection between light and magnetism has been read by Thomson 
wA by Maxwell, and has been extended by Kerr, Kundt and Bontgen, Hall, FitzQerald, 
Inrland, and others. 

hi 1865 one gigantic stride was made, and Electricity annexed at one swoop the whole of the 
^and fertile domain of Optics, thus becoming an imperial science. Such a generalisation as 
iiifl, giving us for the first time a real theory of light no longer based on analogy with sound— 
liiB,and some other less certain but not less remarkable speculations, thrown out and grappled 
lith by the great modern school of physicists, will for ever mark the latter half of this century, 
I Newton has marked the 17th, Laplace the 18th, and Faraday the earlier half of the 
Kh, centuries. 

It is even being said, and said with some truth, that we are beginning at length to know 
lliat electricity is. The gigantic importance of such a step as this, when really and thoroughly 
Bide,cmnot be ovei'-e8timate<i. Chemistry will spring into new life, the gpreat problem of 
UTitation may be solved, the key even to the constitution of matter may be found, and the 
Kher will take its rightful place, no longer a vague and uncertain hypothesis but the one 
fcyiical entity of absorbing interest. 

Vnivertity College, Liverpoool, March 3rd, 1885. 
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THE SCHOOL OF 

ELECTRICAL ENBINEERIlie 

AND 

SUBMARINE TELEGRAPHY, 

ESTABLISHED IN 1868. 

12, Princes St., Hanover Square, London, W. 

Tv>r.«.™ J W. N. TIDDY, M.S.T.E. 

Managers, I LANT CARPENTER, BA , B.Sc. F.CS. 

This Ssiablishment is the Largest Sohool of Electrical Engineering In the world, 
and embraces a greater range of subjects of instruction than any other. It is also the 
only one in which a lengthened experience of the diflaculties of combining an effective 
course of tuition in the theoretical portions of the subject, with thorough practical 
training, has led to success in fitting men for every branch of Applied Slectrioity. IQ 
this respect it differs from the theoretical teaching of a University or College course on 
the one hand, and from the purely practical knowledge picked up by apprentioea in 
the workshops of an electrical engineer on the other, by being more thorough than 
either, while combining the advantages of both. Since the opening of the School 
in 1868, upwards of 3,0O0 pupils have passed through it, many of whom now hold 
very high posts in Electrical industry. 

NATURE OF THE TRAINING AND STUDIES. 

The Practical portion of the course includes tuition and daily practice in the various 
Systems of Telegraphy, and especially in SUBMARIIfE TELEGRAPHY with the aid of 
very large artificial cables and a " Siphon-recorder as well as in the different TELEPHONIC 
Bystems; also in the different Methods of ELECTEIC LIGHTING, including the manage- 
ment of Prime Motors, Accumulators^ Arc and Incandescent Lamps, &c. An extensive and 
varied collection of apparatus, including several kinds of Dynamo Machines, is used for this. 

The Theobktioal portion is embodied in Lectures, which are followed up by tutorial 
instruction both ia classes and individually. The subjects treated of comprise those portions 
of Mathematics, Mechanics, Physics, and Chemistry which bear upon Electricity, and au 
exhaustive study of the theoretical principles of Electricity, a thorough comprehension of 
which is essential to the Scientific Electrician. 



ELECTRIC LIOHTINa, TELEPHONE, AND SUBMARINE TELEGRAPH 
COMPANIES, ENGINEERS, AND OTHERS, SUPPLIED WITH EFFICIENT 
OFFICERS FOR EVERY DEPARTMENT OF APPLIED ELECTRICITT. 



ELECTRICAL TESTING DEPARTMENT. 

Inventors supplied with every facility and the use of all necessary Plant and Machinery for 
Testing or working out Electrical inventions and improvements of every description. 
The utmost seoreoy guaranteed, and advice given as to the oommeroial value of new inventioBS. 

PRIVATE ROOMS AND HIGH PROFESSIONAL ASSISTANCE IF REQUIRED, 

For further particnlai-s apply to the SECRETART, 12 Princes St., Hanover Sqitare, IX)Xi>02f»^' 
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. GROUP XIIL— BLBCTRIOITY. 

EAST ARCADE. 

\For Skikcay Signah, see Group V, ; for PhotO' 
meters, see Groups XV, and XXVIIL; for 
SHentific Apparatus used in Electrical Re- 
search, see Group XXVIIL] 

Z29I. CBOMFTOir, B. E., & CO., 
; Mansion House Buildings, London, 

I E.C. — (1) Sucoessive Improvements in 
Crompton-Burgin and Crompton-Kapp dynamo 
machines. (2) Improvements in measuring 
ilistruments : as seen in the present Crompton- 
; Eftpp potential and current indicators; in arc 
I lamps Ibr direct and alternating currents, and 
I for search lights — ^in projectors — in methods of 
i laying mains, forming joints, &c,, including 
distributing box. (8) General Improvements 
; in accessories connected with electric lighting 
and the Hupply of electricity. 

UQ2. PATERSON & COOPEB, 76 

Little Britain, London, E.C.— (1) New 
Phflsnii Dynamo. (2) Phoenix, J F & Clarke 
Bowman arc lamps. (3) Ammeters, Yo it- 
meters, Oaralvos Universui Voltmeter. (4) 
Swiiches, Safety Junctions, and other Fittings 
for electric light. (5) Brackets, Pendants, &g. 
(6) Samples of Electro-deposition of Metals. 
. (7) Electric Motors. (8) Exploders and Keys 

: for minings and for torpedoes. (9) Thompson 

I ft Starling's Photometer. 

jaga- VABLEY EIiBOTRIC PA- 
T^^B PROPRIETORY (THE), Mild- 
may Par]( Worka, Mildmay Avenue, 
Ball's Pond, London, N.— (1) Electrical 
Appliances generally for use in connection with 
letegraphy and electric lighting, and especially 
measuring instruments. (2) Primary and 
Secondary Batteries. (8) Pynamo and Arc and 
! Incandescent Lamps. 

1294. WOODHOUSS & RAWSON, 
: 11 Q,iieen Victoria Street, London, E.O. 
^1) Incandescent Lamps. (2) Silvering backs 
of Incandescent Lamps fur reflecting purposes. 
(3) Holders for incandescent lamps. (4) 
Automatic Magnetic Cut-out for insuring safety 
of electrical circuits from over-heating. (5) 
Ammeters and Voltmeters. (6) Switch for in- 
candescent lamps. (7) Branch Lead Switch 
and Switch Board systems for governing instal- 
lations. (8) Small Switch for incandescent 
Vamps. (9) Locking Bar for main branch lead 
switches. (10) Split Teiminals. (11) Lock 
Nut Terminals. (12) Holder for surgical and 
microscopical lamps, with adjustable resistance. 
(18) Apparatus for preventing accident through 
hieaking of lamp filament, and extinction of 
iocandeaoent lamps. (14) Apparatus for show- 
ing ringing of electric bells at the pnsh. (15) 
Jmprovements in electric bells. (16) Incan- 
descent Lamps for surgical and microscopical 
{Kurposes. 

laod. EDISON BWAN UNITED 
kLbOTBIO 00., Limited, 67 Hol- 



born Viaduct, Iiondon, E.O. — Dynamo 
Machine. 

1207. SMITH, T. TAYIjOB, Bush Hill 
Park, Enfleld.— Electric Lighting Appa- 
ratus. 

1209. FEBaiTSSON, H. A., 81 Iiom- 
bard Street, Iiondon, E.C.--(1) Electric 
Bells. (2) Motors. (3) Sewing Machines. 
(4) Lathes. (5) Bailway Signals and Brakes. 
(6) Electric Lamps, s (7) Improyements^ in 
Galvanic Batteries. 

1300. WABDEN", A- W., 18 Wolsey 
Boad, Mildmay Park, Iiondon, 

Galvanic Batteries. 

X301. COXETEB, J., & SON, 23 Ss 24 
Grafton Street East, Tottenham Court 
Boad, London, "W.C— (1) Voltaic Batteries 
[Medic il]. (2) Faradaic Batteries. (3) Com- 
Dined Batteries. (4) Large Quantity Batteries. 

(6) Electric Bath and Fittings. (6) Electrodes. 

(7) Electrolysis Instruments. (8) Cautery 
Battery. (9) Instruments for galvano-plastic 
operations. (10) Obstetric Vade-Mecum. (H) 
Aspirators. (12) Oxyhydrogen Lamp. (13) 
Nasal Speculum. (14) Aural Polypus Forceps. 
(16) Lii^uid Nitrous Oxide Gas and Apparatus. 

1302. COBDNEB, ALLEN, CO., 
Limited, 20 Bucklersbnry, London, E.C. ; 
and Stanhope Works, Wandsworth 
Bridge Wharf, Pulham, London, S.W. 

— ^Arc Lamp. 

1303. WHITHTG, H. G., 11 Poultry 
Chambers, Clxeapside, London, E.C.— 

Electric Apparatus and Magnetic Appliances 
for tlie prevention and cure of a variety of 
diseases. 

1304. SHEFHEBD, C, 2 Alexandra 
Boac^ London, N. W.— A Continuous Motion 
Electrical Turret Clock, striking the hours and 
quarters by electricity. The batteries for both 
going and striking will continue in action 
for two years. 

1355. ELECTBICALPOWEBSTOB- 
ACSeTcO. (THE), 4 Great Winchester 
Street, London, E.C. — (1) Secondary Bat- 
teries of several types for lighting and motive 
power. (2) Main Distributing Switch Boards 
and Switches. (8) Motors. (4) Model Elec- 
trical Tramcar. (5) Measuring Instruments, 
&c. 

1306. SABNEY, T. S., 13 Ablett Street, 
IldertonBoad, South Bermondsey, Lon- 
don, S.E. — ^Improvements in Secondary or 
Storage Batteries. 

1307. SCHOOL 07 ELECTBICAL 
ENGflNEEBINa (THE) & THE 
FBIMABY BATTERY CO., Limited, 
12 Princes Street, Hanover Square, 
London, W.— Primary Butteries : their appli- 
cation to transmission of power, telegraphy, 
telephony, and homo-to-homo lighting by 
electiicity. 
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ANOIiO-AMEBICAN BBUSH 
ElScTKIC IiIGHT OOKPOBATIOW, 
liimited, 112 Belvedere Boad, I«ambeth, 
Iiondon, S.B. — Improvements in Holders for 
incandescent lamps and other electrical fit- 
tings, in the construction of electric switches, 
in manufacture of carbons for incandescent 
electric lamps, in arc electric lamps, in tlie con- 
struction of armatures for dynamo electric ma- 
chines, in electric generators and motors, in 
dynamos, armatures for electric current gene- 
rating machines, and projector. 

1309. IiYTE, F. MAXWEUi, Cot- 
ford, Putney, I«ondon, S.W. — Primary 
Batteries : their application to transmission of 
power, telegraphy, telephony, and home-to-home 
lighting by electricity in a constant, economical, 
durable, and portable form. 

I3xa SENTa'ETT, A. B.,& CO., 62 Hat- 
ton Garden, London, E.G.— (1) Patent 
Dynamo-Electric Machine. (2) Patent Electric 
Lamp. (8) Patent Electrical Accumulator. 

(4) Electric Lighting Apparatus and Fittings. 

(5) Patent Primary Batteries. (6) Galvano- 
meters. (7) Dynamometers. (8) Patent Electro- 
plating Apparatus. (9) Patent Electro Blocks. 

131X. aUIiCHEB lUiSCTBIC 
LI&HT & POWER CO., Limited 
(THE), 4 Coleman Street, London, E.C. 

— ^Electrical Transmission of Power. 

1312. D'BTCTMY, P., 2 Carlton Man- 
sions, Clapham Bise, London, S.W. — 

Primary Battery. 

1313. HENLEY'S, W. T., TELE- 
GBAPH WORKS COMPANY, Li- 
mited, 8 Drapers' Gardens, London, 
B.C. ; and North Woolwich.— (1) Patent 
Ozokerited Core. (2) Core and Cables for 
telegraph, telephone, and electric light. (8) 
Henley's Patent Wrought and Oast Iron Trough- 
ing for underground conductors. 

i«4. CALLENDEK'S BITtJMEN 
TliLEaRAPH AND WATERPBOOP 
CO., Limited, 101 Leadenhall Street, 
London, E.C. — ^Patent Compound for insula- 
ting telegraph and other electrical conductors, 
and for waterproofing cloth or cauTas. 

1315. COXETER & NEHMER, 23 & 
24 Grafton Street East, Tottenham 
Court Road, London, W.C. — (1) Improve- 
ments in Motors and Electric Generators. (2) 
Dwarf Water-wheel Dynamos. (8) Electric 
Engine. (4) Electric Dental Mallet. (6) 
Colossal Batteries of Silico-Carbon. (6) Pocket 
Electric Gas Lighter. (7) Silico-Carbon Ac- 
cumulators. (8) Universal Safety Incandes- 
cence Electric Lamp Holder, (9) Pocket 
Voltaic Batteries. 

1316. UNITED TELEPHONE CO., 
Oxford Court, Cannon Street, London, 
E.C.— Telephonic Apparatus. 

1317. SMITH, A., & STEVENS, 48 
Leicester Square, London, W.C — (1) 



Portable Combined Electric Bell and Batteiy.J 
(2) Vertical Action Electric IndicAtor. 1 

13x8. CONSOLIDATED ELECTBIcI 
CO., Limited, 68a Cow Cross StreetJ 
London, E.C.— The B. T. K. System & 
Electric Lighting from Storage Batteries, aivi 
of Distribution of Electricity from a tetm 
Station for house-to-house lighting. 

13x9. COOKE, a. K., CO., 7^ 

Sc 75 Cow Cross Street, London, E.C.- 
Improvements in Galvanic Batteries. 

1320. BEBNSTEIN ELECTBK 
LAMP CO., Mansion House Buildings 
4 Queen Victoria Street, London, HG 

— Bernstein Electric Incandescent Lamp. 

1321. PHILLIPS, P. C, 2 Victorii 
Mansions, Westminster, London, aHV 
— (1) Arc Lamp, ordinary form ; and all 
special form for chemical works. (2) Dynam 
Electric Machine. (8) Electrical Measmi^ 
Instruments, for measuring current and electa! 
motive force. 

1322. ELECTBIC APPARATUS 00 
Limited, 68 Queen Victoria 8tre« 
London, KC— (1) Loud Speaking M 
phones. (2) Electric Motors. (3) TheoM 
Electric Batteries. (4) Primary Batteiy. 

1323. MACDONALD, JOHN H. k 
15 Abercromby Place, Edinburgh. - 

Electric Holophote Ship's Course Indicator, fi 
the prevention of collision at sea. 

Z324. POBBEB, PBOF. GEOBai 
34 G-reat G^rge Street, Westminsta 
London, S.W. — Dynamo Electric Machin 
for electro-plating, for refining metals insta 
of by smelting processes, and for central stati 
lighting. They also work as powerful motoi 

1325. MACKENZIE ftBROUGHA] 
15 G-reat G^rge Street, Westminstc 
London, S.W.--(1) Electric Apparatus f 
firing heavy ordnance, torpedoes, blasting, 4 
(2) Microphones and Telephonic Appaiat 
and Electric Light Fittings. 

1326. SWAN, J. W., Bromley, Kent 

(1) The Swan Lamp, various types and M 

(2) A New Process for production of peifti^ 
uniform carbon filaments for electric lafli| 

(3) Meters for integrating time and oune 
adapted for electric lighting. (4) Secondi 
Battery, with cellalar plates for holding act 
material. (5) Non-combustible Safety Catcl 
with tin fuses. (6) Improved Switches. | 
Illustration of a simple method of layi 
electric mains. ■ 

1327. LAINQ, WHAKTON, 
DOWN, 8, 9 Holbom Viaduct, Londc 
E.C.— (1) Dynamo Electric Generators. ( 
Automatic Current Regulators. (8) Arc Lam 

(4) Switches, Cut-offs. (6) Incandescent lof 
Distributors. (6) Central Station Swi 
Boards, &c. (7) Improvements and Novelt 
in Switches, Lamp Holders, Safety Cut-oil 
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Buides, Keflectors and other fittings for incan- 
Hfflcent lighting. 

I 1328. JOEL, HENRY FRANCIS, 
rower Chambers, Moorgate Street, 
BOndon, E.C. — (1) Pneumatic Signalling 
pftrotus, Bells, &c. (2) Magneto-Electric 
lehines and Electric Light Apparatus. (3) 
fictric Lamps. (4) Apparatus for accommo- 
fcg electrical conductors in streets. (5) 
Dondary Batteries. (6) Electric Current 
588urer. (7) Electric Arc Lamps. (8) Se- 
ftdary Voltaic Batteries. 

M9. LEA, JOHN, & a C. HARVEY, 
,Oreat St Helens, Bishopsgate Street, 
aidon, E.C. — An Improved Method or 
IftDS for effecting registration of marine com- 
tes at a distance. 

SP. MILLER, IiESLIE B., 82 Hat- 
t Garden, London, E.O.— (1) Electro- 
ioB. (2) Electric Meters. 

Bi. OPPERMANN, B., 55 Spencer 
Jet, London, B.C. — (1) Improvements in 

■iriiUiDg to galvanic batteries. (2) Speed 

■NiDg Govei-nor. 

IteRICHMOND, WILLIAM 
PPHENSON, 31 Stanwick Road, 
W Kensington, London, W.— Auto- 
|w Fire Alarm. , 

KENDALL, J. A., Middles- 
pigh, Yorkshire. — Electric Generator, 
^exhibit illustrates the experimental de- 
fclent of a method by which the energy of 
Bwation of fuel can be directly converted 
^electric energy, thus giving a source of 
Be power, light, &c. The conversion is 
Bted oy the intervention of hydrogen. 

pS. IMKISCH, M., Electric Works, 
■wid Road, Prince of "Wales Road, 
PiJon, N.W. — Electro - Motors and Dy- 

W. VARLEY, S. A., 2 Hamilton 
P4 Highbury, London, N.— (1) The 

P Dynamo-Electric Machine constructed, in 
pi the field magnets were made entirely of 
■jon. (2) Undemagnetizable Needle Tele- 
W Coils, adopted, by Postal Telegraph De- 
pent and lightning bridges. 

HOWARD, F. GEERE, Cleve- 
Kworks, Cleveland Street, Pitzroy 
■p, London, W.— (1) Patent Frames 
Bfetrodes for secondary batteries. (2) 
Insulated Wood Cells for secondary and 
P*ry batteries. (3) Secondary Batteries. 
I Primary Batteries. (6) Casings and 
J^^gs for cables and wires, &c., &c. 

89^ WALKER, FREDERICK, 36 
gdon Road, Tottenham, Middlesex. 
■Metrical Energy Kecording Apparatus, to 
jjted either as a measuring instrument for 
•meal testing in the laboratory, or as a 
ttwit or energy meter in an electric light or 
^ circuit. 
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1330. GLOBE ELECTRICAL AND 
ENGINEERING COMPANY (THE),. 
20 Dartmouth Street, Westminster, 
London, S.W.— (1) Killing worth Hcdgeb* 
Patented Improvements in Speed Indicators for 
dynamos, switches, commutators, rheostats. (2) 
Fusible Safety Plugs with mica foils. (3) 
Fusible Circuit Breaker for telegraph and tele- 
phone pi-otection. (4) Consolidated Carbon 
Rods and Battery Plates. 

1340. MARCH, OCTAVIUS, 53 Grat- 
ton Road, West Kensington Park, Lon- 
don, W. — (1) Improvements in Electro-Mo- 
tors. (2) Holmes Burke Patent Primary Bat- 
teries. (3) Improvements in instruments for 
measuring electro-metre force and currents. 
(4) Improvements in holders and fittings for 
incandescent lamps. (5) Improvements in ter- 
minal binding screws and connections for wire 
cable and other electric conductors. 

1141. ROSE, A. V. & G. F., 26 Caven- 
disn Road, Brondesbury, and Penrose 
House, Hamptead, London, N.W. — 

Portable Electric Lamps. 

1342. RILEY, JOHN, Riddings, Alfte- 
ton, Derbyshire. — ^Magneto or Dynamo- 
Electric Machine. 

1343. WHITFIELD, CHARLES, Ket- 
tering, Northamptonshire. — Improve- 
ments in Galvanic Batteries. 

1344. WADLEY BROTHERS, 78 
Lower Sloane Street, London, S.W. — 

Dynamo-Electric Machine. 

1345. DALE, H. & E. J., 26 Ludgate 
Hill, London, E.C. — (1) Primary Battery. 
(2) Alarms and Bell. (3) Lightning Conduc- 
tors. (4) Medical Apparatus. (5) Electrical 
Contact Thermometers, metallic and mercurial. 
(6) Cross' Patent Bolts for doors. (7) Electric 
Alarm Clocks. 

1346. LUNDBERG,ANDR]fi PETER, 
la Bowling Green Lane Buildings, 
Farringdon Road, London, E.C.— (1) 

Electric Arc Lamps. (2) Different Electric 
Light Switches. (3) Incandescent Electric 
Lampholders of various patterns. (4) Dynamo 
Machines. (5) Surveyor's Level. (6) Fish 
Bolt. (7) Universal Sj)anner. 

1347. MACXIE, W., Turk's Head 
Yard, Tummill Street, London, E.C. — 

(1) Primary Battery. (2) Holder for incan- 
descent lamps. (3) Improved Arc Lamp. (4) 
Fusible Plug. (6) Electrical Apparatus. (6) 
Incandescent Lamps. 

1348. CANNELL, CHARLES, Thorpe 
Asylum, Norwich. — (1) Dynamo Machine. 

(2) Electrical Tell-tale. 

1349. FOX, EDWIN, & CO., Limited, 
Magnetic Telegraph Wire Works, Mill- 
wall, London, E. — ^Improvements in galva- 
nizing or covering Aviro with zinc, tin, copper, 
brass, nickel, &c. 
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i35fi. HITTH, A. H.» Bolney HouBe, 
IBmiisinore G-ardens, Xiondon, S.W.— 

Improvements in the manufacture of india- 
rubber and gutta-percha, .eliminating metallic 
Baits. 

1351. KIKTBTIO BNGINEERINa 
CdMPANY (THE), 36 & 87 Brooke 
Street, Holbom, Xiondon, B.C.— Berthoud- 
Borel System of Eleetric Cables. 

z^. "MJSTER, H. B., b14 Exchange 
Buudings, Liverpool. — Sections of Patent 
Underground Electric Light and Telegraph 
or Telephone Mains. 

1353. SHIPPEY BBOTHEB8, 18 is 
14 King Street, Cheapside, Iiondon, 
E.G. — Patent Incandescent Lamps. 

BEDDALL, WlLhlAM, 10 
South Street, Pinsbnry, London, B.C. 

— Patent Box Street Curb, for the conveyance 
of electric wires , through the streets of cities 
and towns and elsewhere. 

1355. SELLABS, J. C., 27 Canning 
Street, and 68 Bridge Street, Birken- 
head. — Improved modes of laying and insu- 
lating electric telegraph and telephone wires 
and electric light and power wires underground 
and along the faces of buildings ; also improved 
cables for laying underground, imderwater, or 
elsewhere. 

6. THOMPSON, DOWSING, & 
T, 4 Queen Victoria Street, London, 
E.C. — Electric Light and Battery Carbons. 

1357. PABKES, ALBXANDEB, 82 
Park Boad, West Dulwich, London, 
S.E. — Improvements in the manufacture of 
compounds of india-rubber and gutta-percha, 
and oils for insulating electrical conductors, and 
in varnish for preserving iron or other ships, 
and for other purposes. 

1358. AYBTON & PEBBY, PBO- 
PEfifeOBS.— (1) Instniments employed in 
electrical measurement. (2) Maj^nifying Spring 
and other Ammeters. (8) "Voltmeter. (4) 
Ohmmeters. (5) Power Meters. (6) Erg- 
meters and Goulombmeters (7) Photometers. 
(8) Dynamometer Coupling. (8) Transmis- 
sion Dynamometer. (10) Electro Motors. (11) 
Weighing Machine. 

1359. IBISH, W. E., Electric Works, 
Sunderland.--(1) Speech Recorder or Tele- 
phonograph. (2) Telephonic Apparatus. (3) 
Magneto Electric Generator and Bell. (4) 
Polarised Double-tongued Relay. (5) Portable 
Electric Bell. (6) Improved Call for telephonic 
and other purposes. (7) Arc Electric Lamp. 

136a STEPHEN, J., BavelBton Cot- 
tage, Blackhall, Mid Lothian, N-B.— 

(1) Fire Call. (2) Telephonic Apparatus. (8) 
Individual Call for telephone, telegraph, &c. 
(4) Telephone Receiver. (6) Harmonic Engine. 
(6) Domestic Telegraph. 



1361. TBOu vii, Q-., Paris (oareof J.] 
F. AYLMEB, LeadenhaU Bmldin|i 
London, B.C.).— (1) Batteries. (2) MiUW 
Telegraph. (3) Electric Motor. (4) ElecW 
Boats. (6) Electric Triejcle. 

Z362. HABBISON, COX-WALKEI 
& CO., 15 Blackwellgate, Parlingto 
—(1) Cox-Walker's Electric TeU Tale. ( 
Electric Water Level Indicator. (8) Elect 
Motor. (4) Electric Fire Alarm Appliuu 
and Gong. (6) Electric SemaphoroB. | 
Telephonic Instruments. (7) Oox-Walla 
Patent Lampholders for Incandesoeut 
(8) Dentist's Lampholder and Switch for 
candescent Lamps. (8) Electric Dome 1 
Stud Bells. (10) Electric Railway MiiB 
Signal Bells, Relay and Tappers. (11) Mi 
netor Generator, with writing desk, dome ( 
bell and automatic switch for telephones, ( 
Linthorpe Ware Electric Pushes. ( 
Electric Dinner Gong. 

1^3. HUMM, M08B8, 727 Gomni 
cial Boad, London, B.— Impiovemeatil 
Electric Baths. • J 

1364. GBAY, J. W., & BOH, 115 Lad 
denhaU Street, London, E.C.-Gm|1 
Patent System of Liglitning Conducton 
instruments for testing same. 

1366. MUNBO, JOHK. a aomeWBl 
Vlflas, "West Croydon.— Telephonic m 
ratus. 

1367. STRANGEWAYS, H. B. T 
Pump Court, Temple, London, 

Clear and Loud Speaking Long Distance B 
phone. 

1369. WATEBfl, a, 34 Ladbi^ 
Square, London, W.— ImproyemenU 
Electric Lamps by converting a part.o* 
^lobe into a reflector and ao economising 
light. 

1370. BAGOT, A- C, 42 LowJti 
Street, London, aW.-<l) Safety India 
for mines, ships, frozen meat chanwl 
breweries, and cotton stores, to give warninj 
heat and cold, and variations of atmoipW 
pressures at any distance automatically, j 
Improvements in Mining Signals, ^^^'^^jl 
to ensure block signalling, to prevent iwwj 
and hauling plane accidents, and to pWj 
collision between the men, whilst enw»j 
them to work with greater safety and « • 
speed. 

1371. MOXON, JAMES G,. fl4 
Avenue, LeadenhaU Market, Ii9| 
E.C.— Moxon*8 Improved Letter Box with 
nal and I Protector. Before a letter or " 
article is deposited in this letter bo^ » . 
given ; and when there cannot be sun^hl 
abstracted. 

1373. FEBBIS, mnSTBY W., 9 
Boad, Merton, Surrey.— Improved 
Electric Alarm Mat and Oonnecting^^ 
for shop-doors, warehouse and office enii«»^ 
stairs, &c. 
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im. PEREY, A. H., 6 Friends Boad, 
m Croydon. — Improvements in Railway 
fcalling Apparatus, for protecting the lives 
pen working in tunnels. 

1375. HOLMES, J. H., & CO., 67 
eB^te Boad, Newcastle-on-Tyne. — 
I Holmes's Patent Instantaneous Break 
«tric Light Switches, for preventing the for- 
tion of dangerous arcs on breaking an 
Itncciicuit. (2) Holmes's Cut-outs or Safety 
les on incombustible bases of porcelain, &c. 
i illeotric Lamp Holders and other fittings. 

n6. BICHABBBON, a., & WIIj- 
iJI BAWORTH, 39 Nursery Road, 
jton, London, S.W.— Improvements in 
lovable Key Switches for electric lighting 
other purposes. 

STEWART, CHARLES W., 41 
8 Street, Albany Road, Oamber- 
London, S.S.— Electric indicators. 

ROaSSRS, FRANCIS M., 21 
ibury Pavement, London, E.C.— (1) 
Station Indicator, for showing in the 
) the station arrived at. (2) Fire and 
rm. (8) Self-acting Arc Electric 
(4) Needle Sounder. (5) Electrical 
rVane, for showing within the house 
a of wind. 

, TBOTT, H., & FENTON, 75 
I Street, Batteraea, London, S.W.— 

Electric Arc Lamps. (2) Electric Bells. 

h. SWAN, ALFRED, Low FeU, 
%on-Tyne. — Improvements in the 
icture of fittings for incandescent electric 
\ comprising holders, switches, cut-outs, 
ings, &c., illustrating the capabilities and 
tages of the new material vitrite for all 
pilttings. 

ADAMS, J. H., 34 Fullerton 
. Wandsworth, London, S.W. — 

1 Electro-Motor with double armature. 

BAYLBY & SON, Poole, Dorset. 
J Bayley Electric Clutch Motor, which is 
V Belf-fctarting at full power in any posi- 
self-regulating. 

. VHORFE, H., 59 Theobald's 
> London, W.C.— (1) Patent Electric 
*»re Indicator. (2) Improved Semi- 
Pendulum Indieatof , entirely new form, 
"auous Arrangement for ringing any 
of bells continuously. (4) Magneto 
(5) Telephone Switch Apparatus 

GANT, ROBERT B., 39 ArtU- 
P Place, "Woolwich,— Electro Motor. 

BBOWN, A. 0., XI Old Broad 
^ London, E.C.— (1) Fire Alarm [elec- 
totomatic]. (2) Fire Alarm Telegraph, 
Pelephone Signal or Individual Call. 

SaCXTH, C, I Queen Victoria 
Hansion House, London, E.C.— 



Electric Light Speculum and Microscope Clip 
Lamp. 

1380. ERASER, GENERAL R. MAC- 
LEOD, 27 Dorset Square, London, 

N.W. — ^Double Action Electric Motor, no dead 
points. 

1390. LOBB, HARRY, Surgeon, 66 
Russell Square, London, "W.C. — (1) 

Electro - Magnetic Battery. (2) Constant 
Voltaic Bajitery. (8) Conductors for Medical 
Electrization. 

1391. CROOKES, WILLIAM, 7 Ken- 
singtoii Park Gardens, London, W.— (1) 

Apparatus and materials illustrating the Tarious 
processes in the manufacture of incandescent 
electric lamps. (2) Kadiometers, Otheoscopes, 
and Photometers. (3) Apparatus illustrating 
repulsion resulting from radiation. (4) Vacuum 
Torsion Balance. (5) Tubes illustrating mole- 
cular phvbics in high vacua. (6) The Illumi- 
nation of Lint. 8 of Molecular Pressure and the 
Trajetrtory of Molecules. (7) Phospliorogenic 
Properties of the Molecular Discharge in vacuo, 
(8) Phosphorescence of the Diamond Euby, 
Phenakite, &c. (8) Radiant Matter Spectro^ 
scopy. (10) Detection and Wide Distribution 
of Yttrium, &c. (11) The Samarskite Earths. 
(12) Thorina Vacuum. (13) ThaUium. 

1392. GERARD & CO., Limited, 82 
Hatton Gardon, London^ £.C. — ^Electrical 
Apparatus. 

1393. ALDRIDGE, J. G. W., 2 Clyde 
Terrace, Bevors Hill, Southampton. — 

Incandescent Lamp, not requiring a vacuum. 

1394. DAVIS & TIMMmS, Limited, 
Bowling Green Lane, Farringdon 
Road, London, E.C. — (1) Screws and turned 
parts used for electrical, telephonic, and mathe- 
matical and philosophic purposes. (2) High 
Conductivity Copper Wire. (3) Straight- 
drawn Brass, Ii-on, and Steel. 

1395. FARADAY ^ SON", 8 Bemers 
Street, Oxford Street, London, "W.— 

(1) Electric Liglit Fittings for glow lamps. (2) 
Electi'oliers. (3) Switches. (4) Lamp Holders. 
(6) Wire Connectors. (6) Shades and Re- 
flectors. (7) Decorative Fittings. 

1397. VULCAN MANUFACTUR. 
ING CO., Vulcan Works, Rocliflfe 
Street, Islington, London, N. — (1) Patent 
Electric Bells and Signals for domestic, public, 
and ship's purposes. (2) Ferro-manganese Bat- 
teries for signal work. 

1398. BRAILSFORD, T. R., Thames 
Conservancy Office, 41 Trinity Square, 
Tower Hill, London, E.C.— (1) Electrical 
Tide Gauge and Begister. (2) Electrical Bain 
Gauge and Begister. 

1399. BOTTEN, HENRY, 39 Lime 
Street^ London, E.C. — Signal Indicator 
Apparatus for engine-room telegraphs, and for 
indicating names of railway stations in the car- 
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riages; for time recorders, also for indicating 
on platforms and in booking offices the times 
of departure and destination of trains, and for 
various other purposes. 

1400. NEW TEIiEFHONE CO., Iii- 
mited, 4 Great Winchester Street, 
London, E.C. — Valve Telephones manufac- 
tured under the patents of Professor Silvanus 
P. Thompson of University College, Bristol. 

X401. IjOBHArN', J. G., 8 Vernon 
Chambers, Southampton Bow, W.C. 
— (1) Patent System of manufacturing Carbon 
Filaments, Bods, &c., for electric lighting. (2) 
Improvement in Incandescent Electric Lamps. 
(3) Patent Pivot Electric Arc Lamp. (4) 
Patent Slide Electric Arc Lamp. (5) 
Patent System of Telephony. (6) Improved 
Globes for Incandescent Electric Lamps. 

1403. BRITISH AND FOREIGN" 
MABECTE HTVENTIONS COMPANY; 
Iiimited (THE), 2 Threadneedle Street, 
London, B.C.— (1) Balcli's Apparatus for 
sounding at sea by electricity. (2) Barnes and 
Heath's Apparatus for indicating and signalling 
the depth of water, for use in ships. (3) Rocket 
Signal Tube and Signal Shell. (4) Improved 
Life Buoy, fitted with signals and shark guard. 

1404. DANCHEIjIj, F. H., C.E., 47 
Tunbridge Boad, Maidstone. — Electric 
Hail way. 

140S TBAIIjIi,WIIjIjIAM A,, Giant's 
Causeway Electric Tramway, Portrush, 
Co. Antrim.— (1) Model of Gianfs Cause- 
way Electric Tramway, adapted for railways, 
road, and street tramways. (2) Electric 
Brushes or Collectors for electric railways and 
tramways. 

1406. JACK, JAMES H., Viewforth 
Park, Edinburgh.— Self-indicating Target. 

1407. JABLOCHKOPP & GENE- 
BAIj EliECTBICITY CO., Limited, 
(THE), 3d Albert Embankment, Lam- 
beth, London, S.E, — (1) Patent Electric 
Candles. (2) Electric Arc Lamps. (3) 
Switches and Fittings for arc and incandescent 
lighting. 

1408. HABBTMUTH, F., & CO., 2 
Long Lane, London, E.C. (Works: 
Vienna, Austria). — Electric Carbons. 

1409. FBESTOFINO, J., 42 Great 
Percy Street, Pentonville, London, N. 
— Dr. Garau's Railway Electric Alarm Bell. 

1412. STUABT & CO., 8 Thomas 
Street, Edinburgh ; and Granolithic 
Wharf, Church Bow, Limehouse, Lon- 
don, E. — Section of Granolithic Pavement 
showing conduits underneath for telegraph, 
telephone, and electric light wires. 

14x3. JENKIN, F., a Great Stuart 
Street, Edinburgh; and 68 Old Broad 
Street, London) E.C.-^1) Telpherage, a 



system of electrical automatic transport 
aerial lines. (2) Suspended Insulated ' 
Locomotive and Truck Inter-goverBoi 
Break. (3) Blocking 
Working Model. 

14x4. BAKEB, H. G., 3 Upper Eai 
Smithfield, London, E.— Hemp Goveril 
for the core of a submarine cable. 

1415. BOUSST, EMILE LOUH 
Vevey, Switzerland (Agents, 1 
BAUEB & CO., 8 Union Court, Lo 
don, E.C.). — ^Improved Incandescent Li| 
Moderator. 

STANDARD ELECTBIC MAIT 
FACTUBING CO., 84 Broad &M 
New York, U.S.A-— (1) The Delany 8| 
chronous Multiplex Telegraph System, fi 
twelve, or seventy-two messages transmit 
over a single wire at the same time. (2) I 
simile transmission. Printing and MH 
Systems worked simultaneously. 

WYNNE, FBANK, 4 Carteii 
Street, Queen Ajone's Gate, LondoKp 
S.W. — Application of electricity to vehicles flt 
tram and railway. 

ABUNDAL & CO., Bromley Street 
Works, Ashley Lane, Manchester. (Sss 
Group IV,) 

BALPOUB & CO., Lane End Worl 
Longton, and Tamworth, (See Gm 
IIL) 

BLAEESLEY, T. H., 25 Qiifl 
Anne's Gate, London, S.W. {See Grt 
XXVIII.) 

CAINE, THOMAS, 2 Westbons 
Terrace, Malvern Link, Worceet^ 
shire. [See Group XV,) 

CAMBBIDGE SCIBNTTPIO E 
STBUMENT CO. (THE), St OJiti 
Bow, Cambridge. (See Group XXVIIh 

CANNELL, CHABLES, ThoU 
Asylum, Norwich. (See Group IV.) i 

CASSEL, HENBY B. (caw i 
ALLISON BBOS., 52 Chancery 
London, W.C.) (See Group II.) 

COLEY, BBOMEIELD J., 491 
borne Boad, Hove, Brighton; aay 
Westminster Chambers, London, S-^ 
(See Group IIL) 

CUNYNGHAM, H., HurlingM 
Lodge, Pulham, London, S.W. (* 
Group XXVill.) 

CUSWOBTH, C, 30 Ellin«!J< 
Street, London, N. (See Group XXIX.) . 

DE AKIN, PABKEB, & CO., Sand^ 
Works, Salford, Manchester. (See 
IV.) 

DILLON, JAMBS, MlnBtCJUj 
Dawson Street, Dublin. (SeeOromgU^ 
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I^DirCHAMPS, E. G., 14 Croxted 
load, West Dulwioh. {See Group 17.) 

[bASTON & ANDBRSOKT, 8 White- 
lall Plaoe, London, 8.W. {See Group 

m 

^SDWABBS, a. M., 54 Gresham 
kreet, London, E.C. {See Group III.) 

[eLECTBIC signal CO., Limited, 
t Hogarth Boad, West Kensington, 
bndon, aW. {See Group F.) 

XLECTBO-AMALGAHATOB CO., 
imited (THE), Tower Chambers, 
[oorgate Street, London, E.C. (See 

IWTNQ, JAMES ALFBED, IJni- 
Wity College, Dundee.> {See Group III.) 

OBQCSHAW & BAXTEB, 33-35 
kMwell Boad, London, E.C. {See Group 
IX.) 

QBOVES, WILLLOdE, 89 Bolsover 
ltwet,London, W. {See Group XXVIII.) 

HAHBON, SCOTT, & CO., Stock- 
port {See Group IF.) 

flERBEBT, FBAN'CIS, Bavenscourt 
I nri, London, W. (.See Group III.) 

ffiLLB, J. P., Post Office, Sudbury, 

WTolt {See Group XXVII) 

HUTH, A. H., Bolney House, En- 
ismore Gardens, London, S.W. {See 
iwplXI.) 

XITSOIJ' & CO., Airedale Poundiy, 
ttda. {See Group IV.) 

laOHNE & SESEMANN, 8 Duke 
net, Manchester Square, London, 

r. (See Group XXIV.) 

JANE, HOWABD, & CO., 115-117, 
wmerston Buildings, Old Broad 
wet, London, B.C. {See Group IF.) 

lEDINGHAM, LAUBENCE K., 
■nrroughs Park, Govan, Glasgow. 

Group XXVIII.) 

MiliOUGflTON', S. A., Training 
l^ool for Engineering Students, De- 
Paport {See Group X.) 

"ntACKENZIE, H. 8., Fenwenaok, 
' fthnouth. {See Group VII.) 

JUCKIE, 8. J., Turk's Head Yard, 
ywuaill Street, London, E.C. {See 
^ouplXIIL) 

. MBE2E, ABTHUB G., Bedhill, 
Pwwy. {See Group XXVIII.) 

MOOBE, GEOBGE, 85 Cressingham 
^ad, Lewisham, Kent. {See Group 
VII) 



MOSSES & MITCHELL, 68-72 
Chiswick Street, London, E.C. {See 
Group XXI.) 

NOBDENPELT, T., 53 Parliament 
Street, London, aW. {See Group XXV.) 

PAPEB CUTTING & BEELING 
CO. (THE), 4 Coleman Street Build- 
ings, Moorgate Street, London, E.C. 

{See Group XXVL) 

PATENT NUT & BOLT CO., 
Limited (THE), London Works, near 
Birmingham. {See Group III.) 

PATENT STEAM BOILEB CO. 
(THE), 11 Queen Victoria Street, 
London, E.C. {See Group IF.) 

PHOSPHOB BBONZE CO., Limited, 
87 Sumner Street, Southwark, London, 
8.E. (-See Group II.) 

BEAD, JEPPEBSON, 17 Augusta 
Street, Birmingham. {See Group XXIV.) 

BICHABD80N, KOOLMAN & 
ISGEB, Bacquet Foundry, St. Bride 
Street, London, E.C. {See Group XXVI.) 

SALOMONS, SIB DAVID, Bart, 
Broomhill, Tunbridge Wells. {See Group 
XXVIII.) 

BAXBT & PABMEB, Canterbury 
Boad, Kilbum, London, N.W. {See 
Group V.) 

SCOTT, EBNEST, & CO., Close 
Works, Newcastle-on-Tyne. {See Group 
II.) 

SMITH, M. H., Boyal Insurance 
Buildings, Halifax. {See outside South 
Promenade.) 

SOCIETY CHBONOS MAYB- 
HOPEB & OTTO, 11 Abchurch Lane, 
London, E.C. (-^ee Group XXVII.) 

SYKES, W. B., 84 Kirkwood Boad, 
Nunhead, London, S.E. {See Group V.) 

WALTON, WILLIAM, & G. T. 
IBVING, Murton House, Bishopwear- 
mouth, Sunderland. {See Group IV.) 

WATSON, LAIDLOW, & CO., 98 
Bundas Street, Kingston, Glasgow. 

{See Group IX.) 

WILLANS & BOBINSON, Perry 
Works, Thames Ditton, Surrey. {See 
Group IF.) 

WILSON, W. J., P.Ca, 1 Colinton 
Villas, Ealing Dean, London, W. {See 
Group XXVIII.) 

WISE, CHABLES, 29 Harvel Ter- 
race, Willow Park, Bermondsey, Lon- 
don, S.E. {See Group F.) 
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Advertisements. 



The "PB C'PRMARY BATTERY 

The advantages of this Battery are the following : — 

IT 18 THE MOST ECONOMICAL AND POWERFUL IN THE MARKET; 

No Strong Acids or Destructive Chemicals are used. 
NO DISAGREEABLE OR INJURIOUS FUMES ARE GIVEN OFF.^ 
WLqx\^ f0r long ptrbirs .toit|^0ut nrj^arging. 

EASILY, QUICKLY, AND INEXPENSIVELY EBNBWED WITHOUl 

DIRT OR MESS. I 

An allowance is made for the waste products wTien returned^ thus greatly redudfl \ 

the cost of worMng. { 

It is very durable, and having little or no local action, there is no material 
consumed when the battery is not at work, and there is no necesiity fol^: 
removing the plates from the solution. J 

THE OTJE.R.SlNrT IS OOITST^ITT. j 

THE INTERNAL RESISTANCE IS VERY LOW. I 

It is admirably adapted to the independent lighting of houses by ElectricityJ 
having been designed to bupply the long-felt want of a cheap easily-managed CtenOTw^J 
for comparatively small Electric Light installations (including moveable ones sjiai 
as those in Trains and Boats, or for driving a motor in Launches), and workis 
Sewing Machines, Dental and other Lathes, Fans, small Blast Furnaces, 
and other Saw Tables, Tricycles, (fee, &c. 



SPECIAL FORMS ABE MADE FOR 

TABLK LAMPS, LIGHTING MINBS 
TELEGEAPH AND TELEPHONE PUEPOSES. ] 

POCKET BATTERIES FOR PIN AND JEWEL LAMP8.j 

BATTERY BOXES, TERMINALS, LAMPS, FITTINGS, BELLV 
&c., SUPPLIED. ^ i 

Apply for further informxitim to — ] 

THE PRIMARY BAHERY COMPANY. Inm 

12, PRINCES STREET, HANOVER SQUARE, % 

And at the Exhibit, 15 and 19, Section 13, East Arcade, where the various form* 

can be $e^n at work. 
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mBATUS, PROCESSES AND APPLIANCES CONNECTED 
WITH APPLIED CHEMISTRY AND PHYSICS. 

By Professor Henry E. Armstrong, Ph.D., F.E.S. 

it would be impossible in the space at my disposal even to refer to all the various 
teweries and inventions included under this heading. It is not diflBoult to frame a brief account 
Bwing the more important applications ' of chemical science to industry that have been 
dised during the last twenty years or so, as we possess In the well-known ** Report on 
liBBiical Products and Processes," at the 1862 Exhibition, by Prof. Hofmaun, V Q-hu F-R.S,, 
^amaterly record of the chemical iudustries at that time exiatent. 

The Alkali Tbadh. 

Mm CarbonaU-^Washing Soda.^The opening passage of the section headed " Carbonate 
-if BodiBm" in Hofmann's Report is as follows : — " The ever-memorable discovery by the 
ilMfioaiLeblano of the process now everywhere in use for manufacturing carbonate of sodium 
tooaamon salt stands distinguished in the annals of industry, not only as by far the most 
ilpwimt of adl chemioo-lndustrial inventions, but also (a signal fact) as having been created 
W/eet. All the other great chemical industries have been slowly worked out by the toil of 
WewYe inventors ; but Leblanc's process, the greatest of all, remains to this day what It was 
fen he fiiit gave it to the world, the best and simplest method of effecting the most valuable 
•11 known transformations. Though eighty-six years have elapsed since this splendid 
wvery was made, and innumerable researches have been undertaken with a view to its 
■wement, the original indications of Leblanc are all but universally followed, with merely a 
wmparatively unimportant modifications." 

The Leblanc process, however, now no longer maintains its proud supremacy, in conse- 
toe of the introduction of 'the Ammonia-soda process. Leblanc soda is made by treating salt 
^ wilpbnric acid, thereby producing hydrogen chloride gas and sodium sulphate (2NaCl+ 
^4=Na2S04+2H01) ; the latter is then roasted with coal and chalk, and the sodium sulphate 
^8 deprived of its oxygen by the carbon of the coal, being reduced to sodium sulphide 
^804+4C=Na38+4CO), which then enters into reaction with the chalk, forming calcium 
^hide and sodium carbonate (NajS + CaCOg = NaaOOa + CaS). The process therefore involves 
^ of sulphuric acid, which is manufactured in enormous quantities for the purpose ; and 
hye-products it furnishes muriatic acid and sulphur waste. A remarkably interesting 
PWtt for manufacturing sodium sulphate directly from salt and sulphur dioxide without the 
pof wlpburic acid, that has been introduced by Mr. Hargreaves, should be mentioned here, 
|j*>nri»tg in heating the salt in kilns or stoves and passing in sulphur dioxide, air and steam 
I rJ*My rogulated proportions ; hydrogen chloride gas is given off, and sodium sulphate 
^'"""^ as in the ordinary process (4Na01+2SO2 + O2+2HaO=2Na28O4 + 4HCl). 
' 1^ greater part of the muriatic acid produced as a bye-product in the manufacture of soda 
lT ^^'^ in the manufacture of bleaching powder, the acid being heated with peroxide of 
and the resulting chlorine then passed over moist slaked lime. A most important 
"•J'ffe hag been made since 1862 in this branch of the alkali maker's operations by the intro- 
■''aoti and universal adoption of the TTeZc^ow process for the regeneration of the peroxide of 
^gweee from the waste liquor from the chlorine stills. This liquor is in the main a solution 
"^liganese chloride produced by the reaction Mn02+4 HCl=Mn0l2+0l2+2H2O. It is freed 
®f ^ of acid and from iron by means of chalk, which neutralises the acid and causes the 
J^pitation of the iron as ferric hydrate; the clarified liquid is then mixed with a certain 
^na*— whereby the manganese is precipitated as the hydroxide Mn(0H)2, it is heated 
awmt 55^ 0., itfid a rapid current of air is blown into it. Under these conditions— in the 
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presence of lime and at the temperature mentioned, the manganous hydroxide takes up oxyj 
and a compound containing lime is formed. After a time, the solid having been allowed 
settle, the liquid is drawn oflf, and the Weldon mud," as the regenerated peroxide is term 
is run into the chloruie stills, there to be heated with muriatic acid. 

A new process for the manufacture of chlorine has been introduced by Mr. Deacon, 
Widnes, which is not only of great beauty and interest scientifically, but also becaiue i 
hydrogen is withdrawn from its association with chlorine by means of atmospheric oxyg 
When a mixture of oxygen and hydrogen chloride gases is strongly heated, chlorine and wi 
are obtained (4HGl+02=2Gl2 + 2HoO). Mr. Deacon has shown that, if a mixture of air i 
hydrogen chloride be passed through chambers packed with pieces of firebrick that has h 
soaked in a solution of copper sulphate and dried, the same chemical change takes place i 
much lower temperature than that at which oxygen alone acts on hydrogen chloride,, 
reaction being at its maximum at about 500^ C. The copper sulphate is but little affected 
good deal of the hydrogen chloride, however, escapes unchanged, and has to be scrubbed 01 
the gas ; and another drawback of the process is that the chlorine is largely diluted with air 
nitrogen. 

The sulphur- waste of the Leblanc process was referred to above. To use words rece 
uttered by Mr. Weldon — " Countless have been the efforts to utilise at least one of the coi 
tuents of that residue, but none of them have fully succeeded .... Now, however, when 
cannot but fear that the long day of the Leblanc process may be tending towards its da 
means of utilising both the principal constituents of that residue seems almost in sight" Me 
Schaffner and Helbig, of Aussig, in Bohemia, a few years ago introduced a process for 
recovery of the sulphur, which has been carried out in this country with remarkable eneigf 
determination by Mr. Alexander Chance, of Birmingham, and which is of high scientific intei 
It consists in heating the fresh waste with solution of magnesium chloride ; magnesium Bulpl 
and calcium chloride are thus formed (OaS -f MgClj = OaCl, -f MgS) ; but the magnea 
sulphide, being in presence of water, is at once acted upon, and sulphuretted hydrogen gas 
magnesium hydroxide are produced (MgS + 2H2O = HgS -f Mg(OH)j). The magne 
hydroxide is in suspension in a solution of calcium chloride ; on passing carbon dioxide gas 
this magma, magnesium chloride and calcium carbonate are formed (OaClj + Mg(OH), + 0( 
CaClj + MgClj + H2O); in fact, the magnesium chloride originally used is regenerated,)* 
also is the calcium carbonate originally used in converting the sodium sulphate into carb(x 
Schaffner and Helbig recovered the sulphur from the sulphuretted hydrogen by burning 
third to sulphur dioxide and water (2SH2 + 30, = 2S0a + 2HaO), mixing the products witl 
remaining two-thirds, and passing the mixture up through a tower down which a solatifl 
calcium chloride was kept trickling. When moist sulphur dioxide and sulphuretted hydi 
are brought together, a complex reaction takes place, pentathionic acid being formed as w« 
sulphur and water, but in presence of calcium chloride either no pentathionic acid is fonns 
if any be produced, it is immediately decomposed, and all the sulphur in the two gase 
obtained as such. It need scarcely be added that the reactions described take place only n 
certain special conditions of temperature, concentration, &c. ; in fact, such processes to be 
cessful require most careful watching and much skilful supervision. Anothejr metho( 
recovering sulphur from sulphuretted hydrogen consists in partially burning it by mixii 
with only suflftcient air to furnish the oxygen required to convert the hydrogen into 1 
Mr. Clans has invented a kiln for this purpose, in which the mixture of air and sulphm 
hydrogen is passed through a bed of oxide of iron. • 

To pass now to the Ammonia-soda process. Briefly stated, this consists in causing oj 
dioxide to act upon a solution of common salt in aqueous ammonia ; owing, it may be said, t 
slight solubility of sodium bicarbonate, this salt and anomonium chloride are formed (N 
NaCl + COo + HjO = HNaCOa + NH4CI). By heating the mother liquor with lime or magi 
the ammonia is recovered, so that practically the only waste product is calcium or magne 
chloride. Although the process is an old one, having been patented in 1838 by Dy«c 
Hemming, it was not until 1866 that it was worked on a practical commercial scale with 
factory results by M. Solvay, of Brussels. Its progress has been most remarkable. In a 9 
** On Uie Present Condition of the Soda Industry," read at a meeting of the Society of Chei 
Industry in January, 1883, by Mr. Walter Weldon, F.R.S., an authority second to none, 
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jbilowing fignies are quoted as showing the total soda production of the world in terms of pure 
>)diam carbonate (Na, GO,) 







Leblanc 
soda. 


AmmouU 
soda. 


Total. 


Ammonia 
soda per cent, 
of total soda. 






Great Britain 

France 

Germany 

Austria 

Belgium 

United States 


S80,000 
70,000 
56,500 
89,000 
••• 


52,000 
57.125 
44.000 
1.000 
8.000 
1.100 


432,000 
127.125 
.100,500 
40,000 
8,000 
1,100. 


12-0 
44-9 
43*8 
2-5 
1000 
100-0 






Total 


545,500 


168.225 


708,725 


230 





^ In July of last year, in his presidential address to the same society, Mr. Weldon said, The 
^ttuwiDia-BDda process has continued its yiotorious advance, and the production of Leblanc soda « 
I 1^ farther diminished .... Regarded merely as a means of manufacturing soda, it (the 
'4«hluio process) has served its time. Per given quantity of soda yielded by it, it is more than 
70 percent, more costly than the ammonia process; and thus its only daim to continue to live 
-wautB in the fact that it yields hydrochloric acid." He farther says :— So far as one can see. 
^tte world must continue to be supplied with chlorine. At present tiie immediate raw material 
if ibe chlorine manufacture is always hydrochloric acid, and for our supply of that raw material 
>Bue entirely dependent on the Leblanc process. Is this state of things destined to continue ? 
b the Leblanc process likely to remain our only means of obtaining hydrochloric acid? And, 
l^Te all, must the production of hydrochloric acid alwliys be, as now, an essential condition 
■wedent of the production of chlorine ? *' 

Thb Utilisation of Coal. 

Coal is used as fuel for domestic purposes and in manufacturing industries, and in the 
Hinifactnre of ooal gas. The introduction of the regenerative furnace in 1861, by the Messrs. 
^^^8, marks an entirely new departure, and in consequence much attention has been 
booted during recent years to the use of gaseous fuel. Apart from the advantages arising 
kom the use of gas as fuel, there is the additional one that it becomes possible to recover 
nn the coal certain constituents which have little or no value as fuel, but which are actually 
value themselves, and the removal of which is even desirable on other besides economic 
SRRiiids, viz., sulphur, nitrogen in the form of ammonia, and tar. Although the subject has 
JBonitly been much discussed, the advance actually made in this direction is not great. The 
1^ ironmasters have proved that it is possible to scrub out from the blast furnace gas^s 
ammonia and tar ; the introduction of the Simon-Carves, the Jameson, and other forms of 
r*«^oven has rendered possible the collection of the volatile products given oflf in coking coal ; 
r It present little more has been done than to show that it is both possible and profitable to 
^coal and to submit the gaseous product to a preliminary treatment in order to separate 
eonstituents before actually using it as fuel. Apart from the commercial advantages 
' ^swltiDg from the adoption of this course, such a departure from established practice will be of 
; cnonnoitt advantage to the general public, as it will involve the abatement of the smoke 
®"«noe, which is fast becoming intolerable. 

Although, from the chemist's point of view, no advance whatever has been made in the 
JJMnfwture of coal gas during the last twenty years, the utilisation of the various constituents 
■ coal W has progressed in a most marvellous manner : in fact, two, if not three, new industries 
we been developed. At the time of the 1862 Exhibition, the ooal tar colours then known 
»ere made ahnost exclusively from the hydrmrbons, benzene, C« H„ and toluene, C, H,. 

M 
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Giaet then it bas not only been disoovefed that tiie madder-ooloim are derivatives of tlie hy^ 
carbon arUhraeene, Hjo, but the way to make them from anthraeene has been foimd (rat,ttd 
they are now mannfactured to the extent of several hundred tons per annum &om coal tu. 
A Yariety of most valuable and beautiful Azo-dyes have been made from naphthalene, C,o H,, 
of which coal-tar contains a relatively very considerable proportion. Indigo has been made 
artificiaUy, and not only in the laboratory : Baeyor's astounding and brilliant achievement having 
been immediately repeated on a manu£BM$turing scide, {^though, for commercial reaecms, artificial 
indigo has not become a competitor of the natural article. Lastly, Kolbe having discovered aa 
easy mellhod for the piepaMtien of salicylic iicid from phenol or carbolic acid, and having alw 
shown that it & a powerhrl utttiseptic, and in many respects a more useful or safer one than' 
phenol itself the manbfacture of salicylic acid ftox^ phenol, and, therefore, ftom coal-tar, baa 
become an indoitey of Isome nngnitude. 

Hofinann, dn 'his rep(fti, speaks of tbe chemical composition of madder as doubtful, and he 
assigns U> alizann and purpurin, the essential constituents of madder, the formulse given to then 
by StredtW, : — ali2aiin = CioH^O, ; purpurin = C^O^. Prior to 1869. madder-root 
one of the most iniportani dye-stuffs known, the annual value of the imfporte into the United 
Kingdom being about £1,000,000 sterling. The plantr was cultivated in Holland, South Germanj. 
France, Italy, Turkey, and India. The attention of Grasbe and laebermann became directed to 
alimrin in consequenee of one of tiiem (Gnebe) having been engaged in what may be ierioeda 
irarely theoretical investigation of a class of compounds known as Quinones: .judging from ik 
prqp^iei, they thought it probable that alizarin was a ^uinone derivative of a hydrocarbon, «A 
in ordeff to obtain tiie hydrocarbon tliey distilled alizarin with zinc dust. AsthnKs^ • 
hydrocarbon discovered in coal tar by Dumas and Laurent in 183S, was the prodBCt. This 
discovery was published early in 1868. They soon succeeded in determining the Telil»»i ^ 
alizMin and purpurin to anthracene^ and showed that they respectively had 4he ionn«i» 
C,4Hg04 and C,«Hc05 ; and they succeeded in preparing alizarin by oxidising ant^TaDe&e,t\flft 
converting it into anthraquinone, Cj^HgO^, from which dibromanthraquinone was preittred, 
on beating this with potash alizarin was produced. This process was patented, but it 
prove to be of commercial value. Drr Perkin> the well-known founder of the aniline-dys in< 
who had devoted considerable attention to the investigation of anthracene, todt up the sobjeet 
this point and he found, and Grsebe and Liebermann simultaneously made the same disooi 
that it was much better to employ sulphuric acid instead of bromine, i.e. to convert thft 
anthraquinone into a sulpho-acid. Dr. Perkins' firm commenced the manufacture of alizann in 
1869, and up to the end of 1870 were practically the only manufacturers. They made 1 ton iftj 
1869^40 tons in 1870, -220 tons in 1871,300 tons in 1872 and 435 tons in 1873. Aooordingtl| 
statistics quoted by Dr. Perkia from Grebe and Liebermann, the foreign production had advan<«i 
from 125-150 tons in 1871 to 900-1000 tons in 1873; and since then there has been a t«9| 
oonsidemUe in<»rease. Although England may thus be said to have been the birth-place of ^ 
manufacture c£ <artifioial alizarin, it is now chiefly manufactured abroad, notwithstanding M 
practically the whole of the anthracene and a large propoHion of the other chemical material] 
required for ite awnufacture are produced in England. There is little doubt that this arises dsn 
the comparative segleot of <^ienaQi«try> and espeoially the higher bianohes of chemistry, in ^ 
countiy^ 

In consequence of the large production of artificial alizarin and its low price, the cnlti^^^ 
of nukdder roots has bec€«ae unremunerative ; in fact, natural madder has now but a restiicl^ 
vte. The dy^ has also dmVed cenAidesable advantage in other ways from the introdueti<')^^ 
alizadn. tt wns Soon discovered that alizarin wiks not the only snhgtanee produced ; t^o ^ 
bodiiBS were separated from the crude product, both of the sataie cotnpo^tion as purpurin, 
i^tical with it in i^pertiee, and whi<^ have been termed €mt\rU*purpmn tod flaw^pvaf^ 
SChese and nlizaria are now each manttfactured in a state of purity, and by ooftibiiiingtheniin 
various proportions the dyer is able to produce a variety of ^des ; it is to this circnmstanW 
that artificial alizarin " owes much of its popularity. i 

It should be mentioned thftA the manufacture of alizarin has given rise to another alio*- 
sew industry— viz,, that of sulphuric anhj^ride, wlhioh is now used to the tsxtent of *^^| 
hundred tons per annum in making anthraquindne-sAlphonic afeids. ^'orttfrefrly, it was tmtJwf 
viiiBtifactured by distilling ferrie sulphate, and as ^IhiB i^'as caitied dn at N<*rdii^Tisen Ifl 
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Saxony, a Bolution of Bnlphnrio anhydride in sulphtiric acid was known as Nordhansen (fuming) 
sulphorio acid. The anhydride is now almost entirely made by combining sulphur dioxide wi'^ 
f)X7gm ; no t(«tion taiceB place, ev^ at high temperatures, between these gases alone, but 
nadilj in prescmee of so-called catalytic agents, such as finely divided metallic platinum, and it 
ia by a preeess of this kind that it is now manufactured. Owing to the increase in i^e demand 
«q4 ike improvements in the manufacture, the anhydride is now wcoth about £40 per ton 
wbeuaas tm years ago or so it was worth about £400 per ton. 

A problem of great technical importance to which much attention has been devoted by 
■"^AemiKtg during recent years is that of the discovery of the nature of quinine ; very considerable 
fiKgress has been made in l^is direction, and l^ere can no longer be any doubt that quinine and 
^ntany other alkaloid? are related in a more or less simple manner to certain bases which are 
wnitained in coal-tar. The probability, however, that a suflBoiently simple process for the manu- 
i«tiireof quinine will be discovered is not great; but on the other hand substances more or 
Ims related to quinine have been artificially produced, which in their physiological action bear 
lodi lesemblanoe to quinine. It is therefore not improbable that ere long chemists will achieve 
&e triimijA of discovering an efficient substitute for quinine, even if they do not succeed hi 
a practical process for the mantifacture of quinine itself. 
It is impossible now in this notice to enter into a description of the numerous other chemical 
bciwtties; all tell the same tale, however, and I cannot more fitly conclude than by recalling 
in*s closing words to the section on coal-tar colours in his 1862 report; tliey are as 
int with meaning as then, and it is perhaps even more necessary than it then was that they 
be noted and acted upon. The history of the discovery of the methods of manufacturing 
and indigo, to use Hoftnann's words, " is a splendid demonstration of the power and 
ity of chemistry. But this history teaches us another and a nobler lesson still, and one 
* in closing this section, the reporter would once more recall : for it is apt to be forgotten in 
great industrial oountiy like England, where fortune ever tempts the chemist from the hard 
Swmtein path of pure scientific research to the smiling slopes of lucrative industrial applications, 
5uit leason based on the discovery of benzol, and pointing to the illustrious name of its 
'verer, Faraday, bids us if we would reach the noblest heights of fame, to seek pure truth » 
Jless of industrial advantage, yet stire that from our labours practical good will in due season 
' for the benefit of all mankind," 

It may be that the present Exhibition of Inventions will have the effect of leading the public 
encourage and stimulate those who are toiling along "the hard mountain path of pure 
sientific research," and that they will see the importance and advantage of placing many of their 
' 5 capable sons upon that path. 
The period represented in this Exhibition has witnessed almost from their origin the rise 
development of the two great industries which have supplied the world with mineral 
The discovery of natural petroleum on the top of a coal-seam in Derbyshire, in scanty 
ttntity, suggested the obtaining of a similar liquid by heating coal, or substances of a like 
tare, artificially. A few years later the introduction into America of artificial mineral oil 
Jetted attention to the natural petroleum, whose existence had long been known, and which 
found on the surface in Oil Creek, Pennsylvania. In 1859 the first boring for oil was made. 
8 novel mining had a marvellous development. It was found that the oil supply extended 
W hundreds of square miles ; and some borings required no pumping, but spouted oil at the 
iof a thousand or more barrels a day. The petroleum thus obtained, as well as the crude 
litilled from cannel coal or shale, needed treatment, to separate these complex liquids into 
toore and less volatile portions fitted for different uses. The shale oil distillery has been 
SiBed hard by having to compete with a natural supply of a purer material ; and only the 
ttsntiyeness which has been applied in perfecting the methods of distillation, and utilizing by- 
has enabled this industry to survive. The problems to be solved by the refiners of 
oil and petroleum were similar. Each liquid yields, on fractional distillation, a highly 
Aile and inflammable gasoline used for making « air-gas," light naphtha used as a solvent and 
lamps without a wick, oil for ordinary lamps, and lubricating oil. Besides these, petroleum 
^ so treated as to yield about two per cent, of solid paraflin ; while the crude shale oil yields 
w twelve pet cent, of the same substance, which is obtained from it for candle-making in 
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large quantities. The methods of separating and purifying these products are the outcome of 
the suggestions and experiments of many inventors. 

Only the less volatile burning-oils can safely be used in domestic lamps. The test -of safety 
is the observation of the temperature to which the sample of oil can be raised before it volatilizes 
sufficiently to form a gas which will take fire upon its surface. Much ingenuity has been . 
bestowed in devising an apparatus by which the quality of a sample of oil in this respect, or I 
what is termed its flashing point,*' may be determined under conditions which are perfectly 
definite and reproducible. 

As sources of light, vegetable and animal oils have to a great extent been superseded by 
mineral oil ; and in the older industries there is less scope for invention. Improvements have, 
however, been made in the application of hydraulic pressure to the extraction of oil, and the 
more complete separation of liquid from solid grease. That this separation should be as perfect 
as possible is desirable as a£fecting the quantity and quality of the oil extracted; but it is 
chiefly important as rendering the solid grease better fitted for candle-making. Not to be 
greasy to the touch, and not to gutter or bend in hot weather, stearic acid must be freed as far 
as possible from oleic acid, spermaceti from sperm oil, and the solid paraffins from their liquid 
homologues. Connected with candle-making are the improvements which have been made in the 
methods of saponification. It was found by degrees that the separation of glycerine from the acids 
with which it is associated in natural fats could be eflected with less lime and less sulphuric acid 
when the fat was acted upon by either of these substances, which are used with water, at a higher 
temperature flnally that, at a temperature just short of that at which glycerine is decomposed, 
water alone would eflect the separation, and that in the same operation the glycerine and fatty 
acids could be distilled. The actual processes of candle-making have been gradually improved. 
'Wicks are plaited more evenly by machinery, and the manual labour of flxing them in tlie 
moulds has been diminished by the adoption in some cases of a continuous process. A length of 
<wick is wound on bobbins, and the removal of one candle draws into position the portion of wick 
which is required for the next. Wax at a temperature at which it is plastic may be squeezed ■ 
out through a cylindrical spout in a continuous rod. Advantage has been found also in thi J 
mixture of heterogeneous materials ; an addition of wax or paraffin to spermaceti or palmitin cr I 
stearin renders these substances less crystalline ; an addition of stearin makes paraffin less ! 
flexible. Eushlights were succeeded by wax mortars, and these by night-lights, ^hich an ' 
cylinders of fat in a casing of shaving or paper. A wax-covered wick, supported on a small 
piece of tin, is inserted, and cemented by pressing the night-light on a warm slab. 

The introduction of mineral oil has simplified the construction of lamps. The clock-work ^ 
of the Garcel, the spring, piston, and fine wire of the moderator, were ingenious devices for snp* 
plying oil abundantly to the wick within reach of the heat of the flame. like spirits of wine, 
mineral oil is sufficiently limpid and volatile to rise an inch or two above the level of the liquid 
and feed the flame by its evaporation when drawn upwards by the capillary action of the wick 
alone. On the other hand, the lamp-maker had new problems to solve. The reservoir must not 
be heated nor the liquid exposed to the air, and the production of suitable air-currents required ^ 
new arrangements of chimney and of metal guides. The Duplex " lamp, producing two pamliel 
flat flames, dates from 1865. Since then other combinations, aiming at an increase of the tem. 
perature and brightness of each flame by mutual radiation of heat, have been devised The 
Argand form has reappeared, the seemingly round wick being bent into this shape by the wick- 
holder, which folds a flat wick as it rises, bringing the edges together so as to form a ring at the 
top. The problem of substituting in lighthouse lamps petroleum for the far more costly colza, 
has been successfully solved, the flow of oil being maintained at some distance below the sarfiaoe 
of the wick, while the regulated air-supply passing on both sides of each annular wick-holder 
hinders the conduction of heat downwards. ' As compared with gas, an oil lamp has this disad- 
vantage, that its flame cannot be super-heated and brightened by being fed with heated air. 

In regard to domestic lamps, among the points to which the attehtion of an inventor needs 
to be directed, portability, arrangement of shades or reflectors, and, not least, appropriateness 
and beauty of design, must be included. Of candlesticks and candelabra, and of gas burners* 
exceptini; that they are not portable, the same is true : and inventiveness of a high order m 
required to combine the conditions of effective and economical lighting with graceful form, 
and to make the distribution of light in a room at once convenient and picturesque. 
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HELLIWELL'8 PATENT SYSTEM 

OP 

iPERISHABLE GLAZINfi WITHOUT PUTTY. 



As adopted on Gables of East and West Galleries, and Eoof of East 
and West Avenues at International Inventions Exhibition, also 
on Corridor leading from Subway. 




No Putty Used. No Breakage from Expansion and 

Thoroughly Watertight. Contraction. 

AU Woodwork Covered. No Drip from Condensation. 

So Outside Fainting Necessary. I Easily Bepaired. 

30,000 ft. of Old Putty Eoofs have been Ee-glazed on this System. 
' 10,000 super, feet Used on Buildings at this EXHIBITION. 

Adopted by H.E.H. PBINCE of WALES at Sandringham, Her Majesty's 
Government, Her Majesty's Office of Works, and by most of the leading 
iftilway Companies in England. 

i It is also extensively used throughout the Kingdom and Abroad for 
■brkets. Arcades, Public Halls, Workshops, Billiard Booms, Studios, Bacquet 
Rnrts, Horse Bepositories, Stable Yards, and every description of Boof and 
pbrticultural Building. 

F HORTICULT URAL BUILDING IN ALL ITS BRANCHES. 
mnS d ESTIMATES FREE OF CHARGE FROM THE PATENTEE, 

T. W. HELLIWELL, 

8, VICTORIA CHAMBERS, WESTMINSTER. 

WOBES: BBIQHOUSE, YOBESHIBE. 
Massrow jLg'ency: Haint Tincenti Street, r 
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The EXHIBITION BUILDINGS have been protecteil 
from Fire by the 

ASBESTOS 

PATENT 

FIRE -PROOF P AINT. 

MANUFACTURED BY 

THE UNITED ASBESTOS CO., LIMITED, 

161, QUEEN VICTORIA STREET, E.C. 

N.B.— In cleaning, certain of the buildings painted liil; 
year have had a coat of distemper over tiie Asbeetos Faiai 
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OROUP XIV.— APPARATUS, 
PROCESSES, AND APPLI- 
ANCES CONNECTED WITH 
APPLIED CHEMISTRY AND 
PHYSICS. 
SOUTH CENTRAL GALLERY. 

[For Chmiodl Apparatus used in SderUifio 
Rsmrch, see Group XXVIU.^ 

wi SMITH. JOHN 3SCABTIN, 88 
lorough Eoad, London, S.B. — Disin- 
ftcfcig Oleanfling Powder. 

1426. YOUK-GPSPAItAPPIN LIGHT 
* HnraBAL OIL CO., Limited^ 7 
Wert Geoiye Street, Olasgow.-^X) Im- 

proTements in the manufacture of gasoline, 
ttphtha, paraffin bumino^ oils, paraffin wax and 
wjdleB. (2) Lamps. (8) Lubricating Mineral 
^ (4) Sulphate of Ammouia, (6) Minor 
™ihictB:--Baeic Oils, Phenols or Creosotes, 
ttd Liquid or Low-melting Paraffins. 

,W.BmTISH ALIZABINB CO.. 
jDnited(THB), 04 Cannon Street, Lon- 
don, B.C.; and SUvertown, E.— Manu- 
«<*iie of Alizarine. 

ijaiBXTRT, BO0LTON, & HJkY- 
WOOD, 54 Rue Caiunartin, Pairis ; and 
•4 Cannon Street, London, KC-r-Im- 
gwementa in the antiseptic treatment, of 
Werand mauufaetare of coal-tar pioducta 

1429. COLEMAN, J. J., F.Ca, 46 
V wt ITile Street, Glaagow.-^Machine for 

(oodepsiDg and liquefaction of gases. This 
oJjbit is a model of apparatna which has been 
JWMon the large 9oale for condensing liquid 
kjdpocarWns from the waste gas of paraffin 
^ works, and which can be employed for 
Bquefection of ethylene^ marsh gas, oxygen, &c. 

WABRBN, T. T. P. HRUOB, 
Jttnworth Villa, Barlham Grove, 
lorest Qate, London, S.~PrepaTation of 
Petroleum, suitable for all the purposes to 
mih Msolphide of carbon is applied in extract- 
•j^oilgjfats, and resins, obtaining anthracene 
^ vulcanizing india-rubber. It is also suitable 
jlie preparation of quick-drying paints, 
^^'^^^ and lacquers. 

jaSTANPOitD, B. O. C, <H«n- 

*2J^ I)almuir» Dumbartcmshire.— New 

^*^of treating seaweed. 

ORCHABD, JOHN, 100 High 
"w^ Kensington, London, W.— Com- 
and Liquefied Gases, Yalyes, and 

WILSON, J. VBITOH, & 00., 
J» Dabbles Loan, Glasgow.— (1) hn- 
fwveinents in the manufocture of Inbricating 
J» and oil tor Batehing jute. (2) Improved 
Was Belting for steftm cylinders and every 
nna of isaohineFy. 



^ 1434. WARREN'S OIL CO., Liinited, 
Plioenix Oil Workn, East Gveenwioh, 
London, SJSL — ^lBip|t>Tem^ts in lubricants. 

Z435. ENGELBERT ^ CO», 70 & 71 
Bisbopsgate Street, London, E.O.— 
Patent Lubricant. 

1436. RIMSCEL, EtTGBNE,. 89 
Strand, London, W.a-^1) Myrogene^ a 
new apparatus for extracting the perfume from 
fresh flowers (2) New Sanitary Perfomery. 
(8) Toilet Artides. 

14^. BABTH; GEORGE, 0O.» 54 
Poland Street, London, W.-«>(1) Ap* 

paratus for the administration ef aitfonft oxide 
gas in combination wilih efter. (2) Earth's 
Portable Apparatus for tlie inhalaticn of oxygen 
or other gas in combination witb a^xoosj^erio 
air. 

Z438. CANNON, B.» 4^ CO^L£ifto<^--^ 

(1) Concentrated Size. (2) Glue Powdoi. 

X439. NORDS(NFELT, T., 58 Pavlii^ 
ment Street, Londozi, S.W.--New methods 
of extracting albumen, fish oil, glue, guni, $0., 
and of preparing guano from the residue^ 

1440. PATENT LIQUID PIRE^ 
PROOF CYANITB PAINT CO., Gun- 
ter Grove Works^ Chelsea, London, 
S.W.— Coloured Cyanite. 

Z44J. imOLINGTON CHEMICAL 
CO. (THE), 27 St. Vincent Pla^ Glas- 
gow.— (1) Chromate Leather^ and goods made 
therefrom. (2) Samples of Bichromate of Pot- 
ash. (8) Samples of Bichromate of Soda. (4) 
Samples of Chromate and Bichromate of Lime. 
(6) Samples of Chromate and Biohromate of 
Ammonia. (6) Samples of Chromate and 
Bichromate of Alumina. 

1443. GRIFFITHS, BERIK>B> 4to OO. 
(SAi?ITARY PAINT OCX Wmited, 84 
IieadenhaU Street, London, E.C. : w4 
51 Soutb Jobn Street, LlTerpooL— 

Knight's Patent White— non-poisonous substi- 
tute for white lead [Knight's improved process]. 

X443. GRIFFITHS, TKOMAJBk Lt^ 
ventors* Mart, 1 Queen Victoria Street^ 
London, E.O. — Improved Non-poisonous Snb* 
stitute for White Lead. 

Z444. CONTINENTAL DIAMOND 
ROOK BORING CO., Limited (THE), 
4 The Sanctuary, Westminster, I^ndon« 
8. W.— Process for manu&oturing white lew! 
pigment. 

Z445. CONDY, R. B.» Batt«r8€|fii» Lon^ 
don, 8.W.— (1) A New J^earmaiiganate Dis- 
infectant [utilising oxygen hi'heito wasted}* 

(2) A New Meilicinal Salt, Hypobul^hate o 
Soda; and. a collection of other ^ypoeulphatea 
(8) A New and Rapid Process fi>r the m nu- 
factore of white lead, harmless to the werkmeB» 
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Z446; MACKEY, KAOKXTv CO., 1 
ft SBouTorie Street,. Fleet Street* Iion- 
^on, SLC — (1) The Preparation of New 

Neutral Soluble Salts of Genum, for medicinal 
purposes : viz ,^inmonio citrate of cerium, am- 
monio tartrate of cerium, potassio citrate of 
cerium, potassio tartrate of cerimn, sodio citrate 
of cerium, sodio tartrate of cerium, lactates of 
cerium. (2) Animal, Vegetable, and Mineral 
Oils. (8) General Lubricating Oompounds! . 

1447. ATiEXAWDEB, J., ft CO., 18 
Paradise Street, Iiambeth, Iiondon, 
S.E. — Hamamelis Toilet Soap, a form of soap 
made of the purest ingredients, with the in- 
troduction of Hamamelis Yirginica or extract 
of Witch hazel bark. 

X448. FBEEMAK, J. B., CO., G-rove 
WoncB, Battersea, Iiondon, S.W.^Patent 
Non^poisonous White Lead. 

1449. BUNCAN, J. & J. A. B., & 
B. B. B. TSTEWJjAJSTDB, Clyde Wharf, 
Victoria Books, London, B. — (1) Alum 
Process for removing potash from saccharine 
solutions. (2) Improvements in the manufac- 
ture of sulphate of alumina. 

Z452. BOIiTON & FABTNEBS, Li- 
mited, Malago Vale Works, Bristol; 
and 4t The Sanctuary, London, S.W.— 
(1) Strontia Paints, Colours, and Glazes. (2) 
Improvements in ti^e manufacture of caustic 
soda. 

, Z453. TTETiTiY, B. B., 8 Fall Mall 
BasC London, S.W.— Manufacture of Sul- 
phate of Ammonia. 

145^. FACKABT), EDWARD, & CO., 

Ipswich. — (1) Improvements in the manu- 
facture of phosphoric acid and super-phos- 
phates for export (2) Phosphates of Soda, 
I'otash, and other Compounds of Phosphoric 
Acid. 

14^ AGBICTTLTUBAL & HOBTI- 
CtffiTUBAL ASSOCIATION, Limited 
(THE), Creek Road, Deptford, London, 
&E. and 3 Agar Street, Strand, Lon- 
don, W.C. — ^Improved Artificial Manures. 

1456. WEBB, EDWARD, & SONS, 
Boyal Seed Establishment, Wordsley, 
Stourbridge ; Manure Works, Widnes, 
Lancashire.— (1) Samples of Webb's Gua- 
ranteed Manures fbr all crops, prepared upon a 
practical and scientific basis. (8) Baw Ma- 
terials from which the manures are manufac- 
tured. 

i4<7. CLAT & LEVESLEY, Temple 
Mill Lane, Stratford, London, 

Clay's Fertiliser, a special horticultural manure. 

1458. BLAKE, BARCLAY, & CO., 
Victoria Works, Greenock. Improved 
Betorts for the production of animal charcoal 
ifrom bones, aud for revivifying animal charcoal 
ill sugar refineries. 
' ^1459- PATENT POBO0S CARBON 
.CO., Limited (THE). 23 «e 84 Worm- 



wood Street, London, E.C. ; and Kew 
ton Abbot, Soutli Bevon.— Patent Gailni 
for deodorising sewaee, fiOitration of vater,n 
fining of Sugar, and deoolourisation and poril 
cation of liquids; also for carbon closets, &c 

1460. CH3SMICAL FAPBB8 CO 
Limited (THE), 3 Lombard Ooui 
London, E.C.-K1) ImprovemenlB in man 
faoture of papers and felts for pioiecti?e, aal 
septic, and germicidal purpos^ (9) Hoi 
destroying Papers. (3) Anti-tarnish Fapl 
and Building Papers. 

Z461. AUSTIN, JAMBS BATTIi 
Lime Kiln Dock, Hotwells Boad, Bil 
toL — Patent Carbolic Powder, applied 
various purposes. 

X462. chadwice:, bobebt, 

SON, Clensmore Chemical Works, E 
derminster.— (1) Improvement in extzad 
colouring matter and other substances fromi 
woods by steam process; altso distillation 
ammonia. (2) Hygienic Crystals and Po« 
Disinfectant 

Z463. LEVINSTEIN, L, «E 
Chemical Works, Blackley & Crmi 
sail, near Manchester.— Aniline andKa 
tol Dyes and Raw Materials. 

1^66. CALVEBT, F. C, CO., Br( 
foro, Manche8ter.--(1) Carbolic Soap. 
Dye Stufi*s from carbolic acid. (8) Disin 
tants. 

1467. SOCIETY OF CEDBMICAIi 
DXrSTBT, 86 Palace Chaml)er8, Bri 
Street, Westminster, S.W.— CoDective 
hibition of Members of the Society of Ghi 
Industry. 

Br. A. C. Borgrhardt, Manchester.- 
tettt Condenser for volatile liquids. 

Mr. James Hargreaves, Famw 
Widnes. — ^Model of Process for mani 
ture of sulphate of soda. 

Mr. James Mactear, Glasgow. - 
Model of Galdning Furnace. (S) 
chanical Saltcake Furnace. (3)Proo0 
treating drainage from alkali waste. 

Mr. W. Weldon, Bede Hall, 
Crawley. — (1) Process for manul 
chlorine by manganitc of calcium. 
Process for manufacturing chlorine 
chloride of magnesium. 

Messrs. Ghiskell Beacon, Widnes. 
Deacon's Chlorine Process with Hm 
improvements. (2) Manufacture of 
nohydrated Carbonate of Soda, as 
Bicarbonate of Soda by Hurter and Cai 
processes. 

Mr. Ii. Mond, London.— Becorery of 8a 
phur from alkali waste. 

Messrs. Brunner, Mond is Co., Noiti 
wich.— <1) Manufacture of Ammonia m 
by SolTay^s process and Mend's impiovi 
ments. (2) Manufacture of Bioarbonal 
of Soda by Moud and Januay's process. 



Digitized by 



Google 



Group XIV. (South Cmtral Gallery.) 



Bell Brothers, Middle8bFough.-->Manufac- 
. tore of Ammonia Soda by Schloesmg's 
process. 

Jos. Gamble & Sons, Sainfr Helens.— 

Manafactnre of Chlorate of Sodium. 
James Muspratt & Sons, Widnes.~Ma- 
Jiufacture of Chlorate of Potassium by 
Mospiatt and Eschelbnann's process. 
•A.Boake Se Co., Stratford, B.— Manufac- 
ture of Liquid Sulphurous Acid and Sul- 
I phites. 

Howard & Sone, Stratford.— (1) Manu- 
• facture of Pharmaceutical Preparations. 

(2) Patent Compressed Camphor. 
May & Baker, Garden Wharf, Battersea. 

—Manufacture of Fine Chemicals. 
Hopkin Ss Williams, 16 Cross Street, 

Hatton Garden. — Manufacture of Fine 

Chemicals. 

Kackey, Maokey, & Co., 1 & 2 Bouverie 
Street, Fleet Street.— Manufacture of Sol- 
' nble Salts of Cerium. 

Ildler Ss Co., Middlesbrough.— Manufac- 
'• iffe of Nitro and Binitro Benzol, 
■hkey White Lead Co., Warrington.— 
r%«iuf5Eicture of White Lead by Milner's 
inocess. 

Boberts, Bale, & Co., Manchester.— 

Hifuinfacture of Aurine. 
Brooke, Simpson, & Spiller, Atlas 

Works, Hackney Wick.— Manufacture of 

Coal-tar Colours. 

C. Calvert & Co., Manchester.— Manu- 
facture of Carbolic Acid and Tar Products. 

Chapman & Messel, Silvertown, E.— 

I Manufacture of Anhydrous Sulphuric Acid. 

to. G. E. Davis, Belmont, Thorncliffe, 
Sheffield.— Manufaicture of Products from 

; Coal. 

1?. B. Orr & Co., 46 Cannon Street, E.C.— 
Manufacture of Hygienic Paints. 

Ehomas Christy & Co., 155 Fenohurch 
Street, E.C. — Manufacture of Pharmaceu- 
tical Preparations. 

Vaahington Chemical Co., Washington 
Bnzham. — ^Manufacture of Fine Chemicals. 

Ipothecaries' HaU, Blackfriars, E.C— 
Manufacture of Pharmaceutical Prepara* 

fc. A. Biloart, King's College, W.O — 
•Batent Gas Tap for chemical apparatus. 

TATIiOR, ALFBED, Iiynton 
Fawsbn's Road, West Croydon. 

I 

1 ■ • 



{I) Excelsior ^Liquid Metal Polish. (2) lll- 
celsior Furniture Polish. (8) Excelsior Burn- 
ing and Lubricating Oil for bicycles and tri- 
cycles. 

1460. LASCELLES-SCOTT, W., 
F.R.m.S., Fo^st Gate, Essex.— Diagrams 
showing improvements in apparatus for the 
preparation of pharmaceutical and other 
extracts. 

BEHiBY, GEORGE, Midcalder, N.B. 

(8ee Group XXVIII.) 

BIiAKTlSLEY, T; H., 25 Queen 
Anne's Gate, Xiondon, 8.W. (See Crroup 
XXVIII.) 

BOLTON & FARTiqrERS, Iiimited, 
Ijavender Works, Suffolk ; and 4 The 
Sanctuary, Ijondon,W. {See Group XV IL) 

DE TIEBHABER, E. D., 2 BeUe Vue 
Terrace, Crondance Road, Fulham, 
Ijondon, S.W. {See Group III.) 

FIEIjI), J. Ss J. C, Iiambeth Marsh, 
London, aE. (See Group XI.) 

HOLMES, J. R., 12 Waterloo Street, 
Glasgow.' (See Group VII.) 

MACPHERSOlSr, BONALB, & CO., 
Ejiott Mill, Manchester, and 106 Can- 
non Street, London, E.C. {See Signal 
Anns of the British Mekarski Tramvmy, Outside y 
Souih Promenade.) 

PACKARD, E., & CO., Ipswich. 

(See Group XVIL) 

PONTON, ARCHIBALD CAMP- 
BELL, Viewfleld, Parkstone, Dorset- 
shire. (See Group III.) 

PRICE'S PATENT CANDLE CO., 
Limited, Belmont Works, Battersea, 
London, S.W. (See Group XL) 

RIDDELL, W. M., Westhall Road, 
Forest Hill, London, S.E. (^ee Group 
XXVJ.) 

SIMON, HENRY, 20 Mount Street, 
Manchester, (^ee Group IL) 

THOMAS, S. G., dc P. C. GILCHRIST. 
9 Bridge Street, Westminster, London, 

S.W. (See Group II.) 

WATSON, LAIDLOW, & CO., 98 
Dundas Street, Kingston, Glasgow. 

(See Group IX.) 

YOUNG, WILLIAM, & G. BETLBY, 
Priorsfield, Peebles, and Midcalder, 
N.B. (See Group XV.) 
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'DEFRIES SAFETY lamp; 

(SEFVLCHBE'S PATEHT,) 

For Burning MINERAL OILS WITHOUT OFFENSIVE 
SMELL OS DANGER. j 

This Kew Lamp, it is confidently anticipated, will inangnrate a A msH DU 
IS DOMESTIC LIGHTnra, possessing as it does the following merits 

Its light is intensely white and IS EQUAL TO 55 GAKDI^l 
Its cost for maintenance is only ONE-THIBD OF A PENH! 
FEB HOUR. 

It NEVER EMITS ANY UNPLEASANT ODOUR even 

the Light be turned down. 
It HAS ONLT ONE WICK 

It is ABSOLUTELY SAFE, under all conditions, EVEK 
UPSET, and 

To obtain these Results any Petroleum Oil can be used. 
MR. BOVERTON REDWOOD, F.6.8., F.I.C.. 

In a Report made after a Series of Tests, confirms the foregoi^ 
(copy may be had on application), which proves the " Defbib 
Safety Lamp " to be the best ever offered. 

SIR FREDERICK ABEL, 

Chemist to the War Department, in a Lecture delivered at the Boyd hsi 
tution^ on March 13, on Accidental Explosions caused by Non-Eapbak 
Lijuids" called special attention to the Lamp, and said : — 

. . . This was a lamp by Messrs. Defries embodying allti 
features which exhaustive scientific enquiry have proved to \ 
necessary for the perfectly safe use of mineral oils.'* 

Oa« Hanging Lamp is sufficient to LigU a Room 20-ft. by 16-fL 
A SMALLER SIZE BURNER IS MADE FOR TABLE AND WALL UMPS. 



A Large Assortment may be seen ranging in value from 10s. to £100, attb 
Show Eooms of the Sole Makers, 



J. DEFRIES & SONS, 

147, HOUNDSDITCH, LONDON, E.oJ 
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QA& AND OTBSE ILLtJMINANTS. 

Bv A. Vernon Harcourt, M.A., LL.D., F.K.S., &c. 

b great reiPolittioQ ia the manufactufe of coal gas has tah^ place during the last twenty-five 
lis, Irat in neaxly stage some important adTanoes hare been made. In long-established 
lostrieB, whose details are the ohief care of hundreds of busy minds enjoying a free inter- 
mge of ideas, inventions seem for the most part to grow rather than to be made. For, 
It, the acenmnlation and combination of little improvements is a gradual, almost a continnous 
; andk secondly, the adoption of inventions, which may ultimately prove to be of great 
nice, but which are novel and unfamiliar, is often very gradual or long delayed. Thus it 
IppeM&at the advanee of a manufacture witiiin a given period may consist chiefly in the 
fcpwonent and widening adoption of inventions of an earlier date, while some few 
are aeoepted and do good service almost as soon as they appear, and many others, 
^ W foand and thought over in this Exhibition, still wait acceptance, and in the future will 
tie fcandation of improved methods. For example, the substitution of clay for iron 
I Jetort^ tke combination of many retorts in a setting, the adoption of through retorts with a 
I Mkpieee at each end, charging by seoop instead of by shovel, and by a mechanical arrange- 
MMfinnatead of directly by hand, these and many other advances in the first stage of coal gas 
WDnfacture were thought of and began to be adopted before 1860, but their improvement or 
adoption since that date has been a progress of invention. Especially in matters of 
•ehanieal detail, snch as the fixing of lids, the connections with the hydraulic main, the arrange- 
nt of condensers, the methods of washing gas thoroughly in a limited quantity of water, the 
■^traction of valves, of pumps, of exhausters, the actual progress from year to year is due to the 
^fS, the combination, and the adoption, of a multitude of small inventions. On the other 
the heating of retorts by means of a combustible gas produced by the action of air and 
^la on coke, and the recovery, from the gaseous products of combustion, of heat hitherto 
•"W, are inventions of another class. The new processes seem likely, by lengthening the life 
retorts and economising labour and fuel, to cheapen materially the production of gas ; and 
^iugly they are winning a speedy acceptance. As regards the purification of gas the chief 
^'Wfle has been in the improved use of old methods. The object in view is to remove ammonia, 
% and carhonic acid, and to do this by such means as will not add appreciably to the bad 
*fe which cannot wholly be avoided in the mannfacture of gas, and which are sometimes 
ipkiaed of by those whose bouses adjoin gasworks. The more systematic and scientific 
ttion of oxide of iron and lime to the stream of gas, and the adoption of many precautions 
^posmg of the refuse material, have gone far during the last ten years towards the 
**0ipli8hment of this object. The amount of sulphur in the atmosphere around a gas burner 
J ^t least in London, less than half what it was a few years ago. There is still, however, a step 
^wtance to be taken, eight or ten grains of sulphur in every 100 cubic feet of gas still to be 
before gas can claim to be in this respect as perfect a domestic illuminant as candles 

^0 great change but many improvements of detail have been made in the construction of 
I'^ioWeni and of their tanks ; for the former, a simpler structure has been foimd suflftcient, and 
weliiait of size which is advantageous has probably been reached at a capacity of 3,000,000 cubic 
J*^; Bithe construction of the latter, Portland cement concrete has in some instances replaced brick 
•"pDddle. So with the distribution of gas ; mains up to four feet in diameter are now laid so 
fleetly that the loss by leakage has been greatly reduced, while by the aid of district governors 
^ttTonient pressure can be maintained at all levels and distances. In the protection of iron 
^ cotioBion a step forward has been made. 

kt^ ^^ sulphur arrested by the oxide purifiers for maJcing oil of vitriol, the manu- 
****«^«ilphate of ammonia, the development of tar distillery, and, above all, the production 
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of coal-tar colours, belong mainly to the period here illustrated. The great discovery of th 
methods for manufacturing the first aniline dyes from benzol was made in 1856 and the year <i 
two following, but many additions to the series of dyes were made subsequently; andtl( 
artificial production of alizarine, the madder dye^ from anthracene, a solid product of the ^ 
tillation of coal-tar, dates from 1869. More recently a rival of cochineal has been obtained fini 
naphthalene, another ingredient of coal-tar and of coal-gas, a substance which at low tempeiatml 
is deposited from gas, as hoar frost frwn the air, and- whose volatility has been turned to go^ 
account in the albo-carbon light. . J 

In America, where coal is dearer and petroleum cheaper than in this country, vario 
processes are in use for making illuminating gas by combining the combustible gases formed 1 
the action of steam upon anthracite coal with those given off from petroleum or produced ! 
its decomposition. In New York air and steam are blown for alternate periods of ten min^ 
through towers filled with glowing anthracite. The coal, intensely heated by the blast of I 
forms on contact with steam a mixture of hydrogen and carbonic oxide, with some carbonic al 
which is subsequently removed ; the hot gases pass over a shallow river of petroleum and thel 
through heated retorts, where the hydrocarbons which would else be deposited on cooling,! 
decomposed into less condensable gases and a residuum of tar. If petroleum is run slowly I 
a red-hot retort a similar change takes place, the undiluted gas being of a much higher illnai 
live value than that yielded by cannel coaL This gas is well suited for being pumped vm 
Mgh pressure into a reservoir, from whence passing at a small rate to the burner, it gives a brip 
and steady flame. Another variety of illuminating gas, serviceable for large countiy-boMi 
obtained by pumping air through a cistern charged with ''gasoline,'' a volatile diftillate^ 
petroleum, into the main which supplies the house. In one form of. apparatus, a dram witfaii 
the cistern, turned by a cord and weight, serves at once to pump the air as it is wanted, and li 
bring it in contact with a large surface of gasoline. , 

The testings applicable to coal-gas are of three kinds—testings for pressure, for purity, i 
for illuminating power. Pressure-gatiges for testing the difference between the tension of gas i 
holder or pipe and of the air around, have various forms. They all indicate in tenths of an il 
the length of the column of water which the gas can raise i^inst the atmospheric pressure, 
for ammonia and for sulphuretted hydrogen have long been in use, aiid hardly^admit of impioveol 
as technical tests. The Metropolis Gas Act, 1860, prescribed that there should not be more 
twenty grains of sulphur in any form in one hundred cubic feet of gas. Since that til 
attention has been given to the methods by which the amount of sulphur in gas may he a«( 
tained. In the same Act appeared the standard of light which is still in use, " a sperm ^ 
of six to the pound burning one hundred and twenty grains an hour.*' This standard is liwl 
to variations of ten per cent, or more. The invention and adoption of a better standardj 
urgently required both for scientific purposes, and to fix the quality, which is only another rm 
for the price, of tho gas with which we are supplied. A good standard must be constanM 
must vary only in a known degree from known and measurable causes, — as, for exampl^J 
indications of the barometer vary in a known degree with the temperature of the mercowi 
column, — it must be capable of easy and accurate reproduction, and it must be suitable f*"*^ 
in a photometer. The eye cannot estimate the relative brightness of two unequal ligb^^ 
can judge whether two adjoining portions of the same surface are equally illuminated. ^ 
provements in photometry have aimed at placing the observer under the most favourable conditiflO 
for obtaining and judging of equality of illumination, and for estimating quickly and &»A 
the distance of each light from the surface illuminated. 

Many inventions have gone to the improvement of gas meters, the chief of which wef 
made prior to 1860. When an instrument approaches perfection only small improvements «* 
possible. The chief remaining defect of the ** wet " meter was the variation in its registerinj 
due to a change in the volume of water within it ; for the capacity of the measuring chamljeo 
which are filled in succession as the meter-wheel goes roimd, is constant above, but hekrt 
depends upon the level of the water which forms the floor of each chamber. ' Several method 
have been devised for keeping this level constant ; the problem has also been solved bj 
making the meter- wheel itself return to the inlet a small volume of gas, less when the 
level is high and the main delivery at each revolution is diminished, more when the water levw 
falls and the main dolivory is increased, so that the net delivery is within large limits indcpeo^ 
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if the level of water. As " wet " meters may be compared to bucket water-wheels filled 
pth gas from beneath, whose work is to register the number of buckets full they discharge ; so 
>dry^ meters may be compared to air-engines driven by the pressure of the gas, whose work 
I to timi the dials which record how often «ach cylinder has been filled and emptied, 
be accuracy and permanence of dry meters depends upon excellence of workmanship in the 
pDstriiction of the moving parts, and upon the choice and preparation of the gas-tight and flexible 
Iftterial which forms the sides of the expanding chambers. Next to the meter should come in 
rery gas-consmner's house a governor for keeping constant the pressure of gas within. When 
he pressure tends to increase and set burners flaring, this instrument partially closes the inlet 
r means of a valve attached to a bell or diaphragm which is raised by the pressure of the gas. 
be same principle is applied in many forms. Of these a glass or iron bell dipping into an 
molar trough filled with quicksilver is among the most recent and best Small governors 
|d rheometers have been invented for use with single burners. Bheometers, which should 
Iber he called rheostats, deliver gas at a constant rate whatever may be the pressure at which 
le gas is supplied. The principle of them is that the stream of gas passes through a small 
iie at a constant difference of tension on the two sides, which is maintained, when the pressure 
i the inlet is increased, by the perforated diaphragm, whether bell, or cone, or plate, which 
Wis upon the upward current of gas, rising a little and narrowing the outlet, until only this 
l&BtaDt difference remains between the pressure above it and the pressure below. 

In the improvement of gas burners, and in the adoption of improved burners, there has 
leen much progress of late years. Seemingly small changes in the material and construction 
it kmen of the familiar types, fishtail, batwing, Argand, have added twenty or even fifty per 
'Cent, to the hght obtainable or commonly obtained from a given consumption of gas. To produce 
>fltadyand brilliant flame the gas must issue in a slow stream and be spread into a sheet, fan- 
Liittped or cylindrical, of suitable thickness, so that the hydrocarbons may be decomposed by 
^tand partial combustion along the central plane, and the resulting smoke may continue to 
im and glow as it spreads outwards for as long as is consistent with the development of 
efficiently high temperature, and then may meet the outer air so suddenly and over &o large a 
^ as to be completely consumed. The conditions to be fulfilled are better understood now 
in formerly ; and much careful observation and ingenuity have been applied in bringing the 
It burners of the ordinary types to the degree of perfection which they have recently attained, 
in again by the side of gradual improvement along the old lines we find some new departures. 
^nm ^ regenerative" principle which promises to be serviceable in the retort-house aids gas 
10 in its final stage. Within a few years the yield of light from a good burner, already 
mble that from many of the burners in common use, has again been doubled by causing the 
Hiiame to heat the air with which it is about to be fed. Where powerful lights are desired, a 
^> though not equal, advantage has been obtained by placing two or more flames in close 
R>xii&ity. Each flame radiates heat to its neighbour ; but the gain in incandescence is partly 
It'Msed by the imperfect transparency of luminous flames. Multiple Argands, whose central 
Mer of flame has a similar but larger flame round it, and so on, up to six or more layers of 
une, famish the best example of what is possible in this direction ; but even their splendid 
gbt might perhaps be considerably increased by feeding them with heated air drawn from 
inondthe chimney above the flame. By mixing air with gas and expelling the mixture in a jet, 
'^vMch more air is drawn in, a flame of higher temperature than an ordinary gas flame is 
*^ed. Network of platinum or magnesia placed in such a flame glows with a more brilliant 
%tihan the gas would yield if burnt in the ordinary manner. But it may be doubted whether 
'■ gain can ever equal the cost of a supply of air much exceeding the gas in volume at a 
: pfesstte of several inches of water. 




Advertieements. 



KIRKHAM, HERSEY & CLARK 

15, GREA T GEORGE ST., WEST MINSTER, 

Recuperative Q-as Lampi 

CLARK'S PATENT. 

The advantages claimed by the m 
these Lamps are as follows : — 

1st. An economy of about 75 per cent, 
the Gas consumed as compared with ordinal 
burners. 

2nd. Greatly increased steadiness^ 
softened brilliancy of light, with enl 
^og^ absence of shadow. 

3rd. Absolute immunity from 
through perfect combustion. 

4th. Absence of vitiation of air and assist: 
ance to ventilation. 




HIGH PRESSURE GAS GOVERtlOR, 

CLARK'S PATENT. 
In use on the Great Western and Great ITarthem 
Sailways, giving great satii^ftction. 




CHEAP LIGHTING BY GAS. 

For PLACES where there are no GAS WORi 
PORTABLE APPARAVi 

Supplied for any Number of Lights. 
Suitable for LiGHTING and HEATING Houses, Cll 
Railway Stations, &c. 
AND ALSO FOB COOKIKa PXTItPOSBS. 

This mode of Lighting 'has been adopted for Ten years by Countfjf 
Gentlemen in England, 
TestimonialB and Estimates for Fitting up these Machines will besot' 
on application. ' 
The Silver Medal was awarded for this Apparatus at the International ' 
Gas Exhibition of 1883. 




15, GREAT GEORGE STREET, WESTMINSTER. 
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B&OUPXV.-'OAS AKD OTHER 
ILLUMINANTS. 

^ EAST ARCADE. 

TflT Eledric Lighting, see Gronip XIII, ; for 
GoMioifes, 8ee Group XVI.; for FtwUh 
melriedl Apparatus, see also Group XXVIII,} 

vn. KlHKH Alg, HKRSXT? ft; 

15 Great Qtot^ Street, 
estminster, London, S.W.— Gafi*makmg 

4474. DOtJliTOK SB CO., Iiambetai 
*tery, Iiondoa, S.B. — Instantaneous 
iler Boiler. 

^5. WALIjEK, GEORGE, & CO., 
land Street, Southwark, London, 
.-<1) Patent Three-Blade Gas Exhanster. 
fftrtent Compensating Governor. (3) Patent 
rt Lid and Mouthpiece. (4) Patent Abso- 
Eetort Valve. (5) Patent Tlitee-Blade 
and Combined Enjcine. (6) Waller's 
GKis Valve. (7) Box and Wallei's 
Washer-Sornbber. 

SOMSBVIIiIiB, JOHK, 70 
, Southwark, Iiondon, S.B.-— 
Vo^g Model of Machtne for drawing and 
(ing gas retorts. (2) Self-sealing Mouth- 
Lid for gas retorts. (8) Machine for 
iki^g coke for domeatic use. (4) Hydraulic 
h Dip-reducer. (5) Model of a regenerative 
nace for heating gas retorts, suitable for 
Mtei floor retort houses. 

m HEAItSOlSr, CHABIiES, & CO., 
nited, 285 Begent Street, London, 
>*^Qn Gas-making Machine for 200 lights. 
i^)paratn8 makes gas from gasoline. 

M78.WBIGHT, ALEXANDER, & 
)^ 56, 55a, & 56 MiUbank Street, 
Brtminrter, London, S.W. — (1) Gas 
fcns. (2) Pressure Regulators. (8) Pressure 
(4) Hartley's Gas Calorimeters. (5) 
*8 Solid Fuel Calorimeters. (6) New 
Nion-Standard Gas Meter. (7) Public 
. Meter. {S) Methven^s Photometric Units 
ramdards of Light. (9) Analytical and Test 
t^one&ts for gas. (10) Hartley's Universal 
Inneter and Applianoes. (I I) Improved 
ilaid Photometnc Apparatus. 

SXTGO, WILLIAM, & CO., Li- 
Vtnceaot Works, Westminster, 

, S.W. — (1) Patent Ilhiminating 
Aeter. (2) Improved Cubic Foot Mea- 
and Meter. (8) Patent Street Lamp 
(4) London Argand Burners. (5) 
atid oftber Flat Flame Burners. (6) 
^ Valves. (7) Railway Carriage Lamp 
Gas Simly Joini (8) High Power Street 
iBaad Ventilating Argand Burners. (0) 
Jjrt's Intent Aerorthometer. (lO) Jos- 
raenit liidicator. (11) Patent Improved 

1, Mercurial Gas Governor and 

rel Joint (12) Vincent and Cromarty 



Ventilating Light. (18) Coflfee Roaster. (14) 
Improved Canadian Pattern Letheby Piioto- 
meter. (15; Jet Photometer, Ten Candle Test. 

Z480. BROMHEAD dc CO., 28 Pater- 
noster Row, London, E.C. — (1) Automatio 
Dry Gas Regulator. (2) Instrument for pro- 
ducing improved light in public conveyances. 

148Z. CHATWOOD, 8AMITSL, Lan- 
cashire Safe and Look Works, Bolton ; 
and 76 Newgate Street, London, E.C.— 

(1) Improvements in fire and burglar prdof 
safes, bankers' strongrooms, and locks for same. 

(2) Burners for producing light by heating 
re&adtery metals as plaitinum to inoandesoence. 

UNIVERSAL ELECTRIC 



LIGHT & ENGHSTEERIKG CO., 18-14 
King Street, Cheapside, London, E.C. — 
The Morgan & Shippey process for withdrawing 
the natiffal gases from coalmines, and the 
utilisatioii and application of same for gene- 
rating steam as an economical syvitem for the 
lighting of coalmines by ehictricity ; the 
w<»-king of mining machiDeiy by electricity; 
the driving electrical machines for motive- 
power purposes ; the lighting of colliery 
district towns and villages by natural mine 
gas, &o. 

1483. WEST RIDIWG CANDLE 
COmPANT, Rotherham, Yorkshire.— 

Improvements in the construction of mould 
caudles, to constructed as to fit tightly in any 
candelabra or ordinary candlestick, forming an 
excellent iinish to the same, with a great saving 
to the consumer; also Self-adjusting Globe to 
prevent the guttering of candles and soften the 
light of same. 

1484. BEAUMONT, G., &CO., 18 Red 
Lion Square, London, E.C.— (1) Improved 
Candle Shade Holders. (2) Supports. (8) 
Candlesticks. (4) Lamps, Lamp Shades, &c, 

1485. GLOVER, GEORGE, & CO., 
Royal Avenue, Chelsea, London, S.W.— 

(1) Patent Dry Gas Meters, with improvements 
to secure accuracy and durability, including 
patent valve guides. (2j Gas-holders for test- 
ing gas meters. 

1486. YOTJNG, W., & G. BEILB7, 
Briorsford, Peebles, and Midcalder, N.B. 

— (1) Improvements in the process of refining 
■and separating the products of crude paraffin 
oil. (2) Process and apparatus for the recovery 
of the nitrogen of carbonaceous substances as 
ammonia in connection with the use of these 
substances in t^e paraffin oil, the illuminating 
gas, and the fuel gas industry. 

1487. FLEISCHER, MftLLSR, it 
CO., Frankfort - on - the - Maine, Ger- 
many. — (1) Gas Pressure Regulators for gas 
engines. (2) Ghis Pressure Regulatoi*s and Gas 
Saving Apparatuses for gas ligliting. 

CLAPHAM BROTHERS, 
Keighley, Yorkshire, — Eclipse Washer- 
Scrubber for extracting ammonia and other 
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impurities from coal gas [Laycock and Clap- 
ham's Patent]. 

1489. GAS AFPIiIANCES CO., Iii- 
mited, 29 New Bridge Street, Iiondon, 
B.C. — Governor Condenser Washer Scrubber. 

1491. SAIiE, F„ 128 Oxford Street, 
Iiondon, W.— Little Princess Lamp. 

Z492. FAIRFAX, J. &, 3 St Paul's 
Koad, Camden Square, Iiondon, N.W. — 

(1) Improved Burners and Wicks for oil lamps. 

(2) Lamps combined with stereoscope, reading 
desk, and mirror. (3) Ordinary Illuminating 
and Heating Lamps. 

1493. KYNOCH, G., dc COMPANY, 
Jjimited, 199 Piccadilly, Iiondou, W. ; 
and Lion Works, Witton, Birmingham. 
— Martin's Patent Lamp. 

1494. COWAN, W.&B., Smith Square 
Works, Westminster, Iiondon, S.W. ; 

' Button Street Works, Manchester ; and 
Buccleuch Street Works, Edinburgh. 

— (1) Warner & Cowan's Patent Self-regu- 
lating Drum Wet Gas Meter. (2) Apparatus 
for testing gas meter indices. (3) Gas Works 
Governor. (4) Automatic Pressure Changer 
for ^vemor. (6) Photographic Gas Pressure 
Begister. (6) Retort House Governor. (7) 
Water-loading Tap Closer for governors. 

Z405. AIiBO-CARBON LIGHT COM- 
PAJSY (THE), 132 Horseferry Boad, 
Westminster, London, S. W.—Albo-Oarbon 
Light Apparatus for increasing the illuminating 
power of ordinary coal gas at a greatly reduced 
cost, with much less heat, and a purer atmo- 
sphere. 

149^ FHEESTON, JAMES, & GEO. 
Kyle, Gtoddington, Kettering.—Patent 
Self-acting Begnlating Machine for extinguish- 
ing and relighting gas lamps for street purposes. 

X497. WENHAM PATENT GAS 
LAMP COMPANY, Limited (THE), 
12 Rathbone Place, London, W.— Patent 
Regenerative Gas Lamps. A new system of 
burning gas, whereby its illuminating power is 
increased. 

1498. LXTMLEY, THEOBOBE, De- 
vonshire Club, St. James's Street, Lon- 
don, S. W. — Combined Street Lamp, Post Office 
Letter-box and Fire Alarm. 

Z499. LEWIS INCANDESCENT 
GAS LIGHT COMPANT, Limited 
n?HE), 57 Moorgate Street, London, 
jELC, — Licandescent Gas Burner. 

1500. PATENT ARGAND GAS AND 
OIL BUBNEBS CO., Limited (THE), 
Leadenhall House, lOI LeadenhaU 
Street, London, E.C.— The Sinus Mineral 
Oil Burner. 

1501. TICE, WM., Thomilee, Sutton, 
Surrey.— (1) Apparatus for warming railway 
carriages, &c. (2) Improved Dry Gas Regula- 
tors and Governors. 



1502. GBET, SAMUEL, 16 Whiti 
head's Grove, Chelsea, London, 8.W^ 

(1) Readable Water Meter Index. (2) Beai 
able Engine Counters. (3) Readable Ele 
trical Meter Indices. (4) Indices for meters 
different sizes.' 

1503. BBOWNE & CO., 186 Ficadill 
London, W.— (1) The Mitrailleuse Ua 

(2) Duplex Lamp, showing improvement 
facilitate trimming and lighting. (8) Ki 
Candle Lamp for dining table and readi 
purposes. 

1504. HABDING,T.B.,&80N,Toii 
Works, Leeds.— <I) Meter Counten. { 
Engine and Machine Counters. ^3) 
Indicators and British Standard Wire GftV 
(4) Harding^s Counter as applied for registei 
the flow of liquids. 

1505. KINNEAB'S PATENTS, 
mitea, 81 Finsbury Pavement, Loud 
E.C.— Self-lighting Gas Burner and Tap,l 
Governor ; lights instantly by turning the I 
effects a saving of over 25 per cent of 
and secures immunity from explosions and 

1506. BUCK & WOOTTON, Wl 
minster Bridge Boad, London, E! 
Candle Fixers, for instantly centering and fl 
fixing candles in candlesticks. 

1507. DANTBLL, WILLIAM, 1 
Boad, Linslade, Leighton Buza 
Bedfordshire. — ^Improvements in oil la 
and chandeliers. 

1508. PLATAU Sc TIJBNEB, 91 
cing Lane, London, E.C.— Lamps 
burning mineral oils without wick. 

1500. GYE, LIONEL, 44 Dover 8tl 
London, S.W.— Lamps and Candles, 
means of regulating .height of shades, gli 

X310. GABBATT & POWLEE, a 
Leipsio Boad, Camberwell, Lpni 
S.E. — (1) Improvement iu the oonstructi 
unions to prevent the strain on the pipfll 
each joint in the connectins: and disconsei 
(8) Improvement in blow lamps for thei 
plumbers, gasfitters, and painters. 

1511. GBAY, J. W., & SOW, 
LeadenhaU Street, London, E.O.—I 
Wickless Non-gutterhig Candle. 

15x2. JONES & , WILLIS, 48 ( 
Bussell Street, London, W.C. ; and 
mund Street, Birmingham.— The 
perus Lamp, to bum mineral oil. 

1513. PABEES, ALFBED, 
Works, Wolverhampton.—Tele80opel 
way Reading Lamp. ^ 

1514. PEBXTNS, ALPBED, 128 U 
bridge Boad, London, W.—(l) Improt 
Apparatus in or by which coal gas can be bil 
alone, or enriched by admixture with Hydl 
carbon Vapour, also as a smoke consumer. ( 
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in impioTemeat connected with register stoyes 
l&d other firegrates, for the better prevention 
if iire in dwellmg houses and other buildings, 

151S ESTCOUBT, CTTAKT.FtS, 29 
Prmcess Street, Manchester. — Improye< 
Bents in the purification of coal gas. The 
wcess consists in passing crude coal gas [which 
hrays contains sulphuretted hydrogen in large 
nantities] through a chemical solution in 
M vessels. The sulphuretted hydrogen is 
bmposed, and the sulphur is precipitated 
wn it in a form which is readily rendered 
We. Thus, gas purification may be con- 
Icted in closed vessels and by an automatic 
Ricess. 

1516. DUCHAMPS, E. a, C.E., 14 
roxted Park, West Dulwich, Iiondon, 

i^-Apparatus for carburetting air for illu 
IMting and other purposes. 

1517. BOWER, GEORGE, St. Neots, 
amtingdonshire. — The Bower Duplex 
tegenenUive Gas Lamp, by which the light 
Atoaible from gas is ftiore than doubled with- 
*t «jy aid from reflection, or from extra car- 
nD&tioo. 

^1518. JOLT, JOHN, 43 Pembroke 

«»d,I>ublin.--Sensitive Photometer. 

BROWN, B. & J., & CO., 89 
rtotte Street, Blaokfriars Road, 
JU, 8.E.— (1) Improved Patent Appara- 
for lighting street lamps. (2) Improved 
Lamp for gas or oil. 

|X5».CAinK, THOMAS, 2 West- 
Terrace, Malvern Iiink, Wor- 

hlre. — (1) Improved Apparatus for 
I and extinguishing gas by variation of 
e and electricity. (2) An Automatic 
ire Changing Gras Governor. 

J^. PARKTNSOlSr, W., & CO., Cot- 
wLane Works, City Road, Iiondon, 
1^1) Beechy's Patent Anti-Fluctuator for 
^tuig oscillation of lights caused by the 

^ipg of gas engines. (2) Patent Three- 

rtition Measuiing Drum for wet gas meters 

a water meters. 

J522. BEFRIES & SONS, J., 147 
^^diditeh, Iiondon, E.— Safety Lamp. 

; JSQ> CARTER & IiEES, Egerton 
•wh, Union Street, Oldham.— Improve- 
■^f*"!!! gas regulators. 

JPOXALIi, LLEWBLLIN, 
B, & CO., Charlotte Street, New- 
Por^Jlon.~Patent Wet and Dry Gas Meters 
™ Patent Clock Dials or Ordinary Index. 



1525. TYNDAIjIj, p. T., Albert Gal- 
lery, fSdinburgh. — ^Railway Carriage Read- 
ing Lamp. 

AYRTON & PERRY, 73 Oreat 
Eastern Street, Iiondon, E.C. (See Group 
XIII.) 

AVERY, W. & T., Digbeth, Birming- 
ham ; and 14, 16 & 16 Cow Cross Street, 
liOndon, E.C. (See Group XL, Queen's Gate 
Annexe.) 

BAIjFOXTR & CO., Lane End Works, 
Longton, and Tamworth. (See Group 
III.) 

BEYNON & COX, Torbay Iron 
Works, Torquay, Devon. (See Group tV.) 

COXETER & NEHMER, ^ & 24 
Grafton Street East, Tottenham Court 
Road, London, W. (See Chroup XIIL) 

EASTON & ANDERSON, 3 White- 
hall Place, London, S.W. (See Ch-oup III.) 

FIELD, J. & X C, Lambeth Marsh, 
London, S.E. (See Ch-oup XL) 

POULIS, JOHN, 28 Market Place, 
Musselburgh, Midlothian, N.B. (See 
Group XL) ^ 

GLOVER, G., & CO., Ranelagh 
Works, Royal Avenue, Chelsea, Lon- 
don, S.W. (See Ch-oup XXVIIL) 

HOW, JAMES, dc CO., 73 Farringdon 
Street, London, E.C. (See Group XXVIIL) 

KXTLLBERG, VICTOR, 105 Liver- 
pool Road, Islington, London, N. (See 
Group XXVIL) 

PLUMPTON, GEORGE, Albion 
Tool and File Works, Warrington, 
Lancashire. (See Group XXIV,) 

PRICE'S PATENT CANDLE CO., 
Limited, Belmont Works, Battersea, 
London, S.W. (See Group XL) 

READ, JEFFERSON, 17 Augusta 
Street, Birmingham. (See Group XXIV,) 

SALOMONS, SIR DAVXD, Bart., 
BroomhiU, Timbridge Wells. (See Group 
XXVIIL) 

SALSBURY, JOHN E., 125 & 126 
Long Acre, London. (See Group VI,) 

TRIER BROTHERS, 18 Great 
George Street, Westminster, London, 

S.W. (See Group IV.) 



Digitized by 



178 



Advertisemnds. 



BRITISH PATENT GLAZING Co.,; 
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MACKENZIE'S PATENTS. 
NO PUTTY, NO ZINC. NO INDIA-RUBBER, 

THE ONLT SOLll) BOLLED MALLEABLE IfiON PATENT GLAZIHG BAB. 

It forms part of the Structure. Combines 
the Maximum of Strength with liie Mini- 
mum of Bulk. Can be erected in any 
weather, and repaired by comparatively 
unskilled labour. The glass rests upon I 
cushion of soft metal, thus rendering ii 
secure against shocks of vibration. Tf 
moisture condensed on inner surfai 
of glass is carried off by gutters in 
the glazing bar. The under snifiRflft. 
of the bar Deing sheathed in lead» tJw; 
sulphurous fumes cannot; act upon 
iron. This is invaluable in Bailwai 
Stations. Full particulars on application. 
Drawings andj Specifications of Booil 
prepared. 

SEE EXHIBIT, SOUTH PROMENADE. No. 31. 

Offices:] 24, Finsbury Circus, London, E.G. 
Works: Wellington Foundry Yard, Charles Street, City Boad, E.G. 
General Manager: WM. ATCHISON, Assoc. Inst. O.E. 
Agent for Scotland :-A. B. BEOWK, 81, MTTHBATG-ATE, I>UND£B« 
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rUfiL, rURNACES, Ac. 

By Geouge J. SNELtrs, F.C.S*A., B.S.M., Workingtok. 

lexmmt importuit yaiieiieB of fnel suret^l. Wood. 2. Peat 8. Lignite or Broi^ Coal. 
i Coal &om the true Oarbonifeioiis pttiod— (a) Oa&nel Coal, (&) BitamiDotiB Goal, (c) Steam 
Anthracite. 5. Mineral Oils. 6. Natural Gas. 
The origin of all these varieties of fael is trndotibtedly regetable matter in some of its 
irioos foiinfl. The all-powerfal rays of the snn enable living plants to dissociate the carbonio 
kid of our atmosphere, and to store up in their substance various combinations of carbon with 
^drogen, nitrogen and water. Certain changes tEJse place in the composition of the plant 
iBsnes by which, as the plant ages, the composition of its substance becomes more and more 
ighly carbonaceous. Resinous products are also deposited in the plant cells during growth, 
Hying greatly with the kind of plant. The dry hard substance of the tree or plant constitute 
KTarious kinds of wood. As a rule the hardest woods are the results of slow growth. There 
iMe difference in the comparative composition of the woods of various kinds. The following 
fi^ioximately the composition of beech, oak, and birch, exclusive of ash carbon, 60 per 
*t; hydrogen, 6 per cent. ; oxygen, 48 per cent. ; nitrogen, 1 per cent. 
Tiie accumulation of vegetable matter in swampy places or in moist foggy regions during 
pt ages gives rise to peat, whi^h varies greatly according to the plants from which it was 
bed, and to the depth of the accumulation. Lignite or brown coal is vegetable matter 
iiihas undergone a further change due to time and pressure, and is found mainly in tertiary 
pits, although some probably belongs to secondary strata* 

flie accumulation of vegetable matter in the Carboniferous series gives rise to the series of 
9 or stone coals. They vary abcording to the mode of formation, and to the amount of 
■me and heat to which they have been subjected. Cannel and bituminous coals seem to 
lebeen subject to comparatively small pressure and heat, the effect of the intense action of 
K agents upon the carboniferous deposits giving rise to steam coal and anthracite, and 
b&Uy to mineral oils and natural gas. 

1. WW.— This is the only fuel universally employed in all early stages ef civilisation. 
\ domestic purposes it is a serviceable fuel so long as it can be obtained cheaply ; but the 
lolition of forests gradually increases its cost to towns and cities, and its place becomes 
jJied by the less bulky and cheaper forms of coal. 

metallnrgical purposes it was very early found desirable to intensify the heating 
^rty of wood by carbonising it or converting it into charooal. 

^ is e£^ted by piling the pieces of wood into a heap, covering them up with soil so as td 
jlnde the air as much as possible, and then allowing the pile to bum riowly* The more 
iMomable constituents of the wood are gradually consumed by the small portion of aif 
permeates the heap, other constituents are volatilised, but the carbonaceous residue 
Mills behind and constitutes charcoal The production of charcoal is quite an art, and is 
•c^d by all nations. In the middle ages it was a very important manufacture in this 
but the great development of iron works led to such an enormous consumption, that 
^forests of the country were rapidly denuded, and special legislation had to be adopted 
*P it. Where wood is plentiful charcoal furnaces are still employed in the production 
^i»ii,the quality of the product being superior to that made with coal or coke. Charcoal 
have all but died out in this country, but in the United States, in Sweden, and Austria, 
»iiiamifacti:p-e of charcoal iron is still a large industry, and consumes annually an enormotts 
ptity of wood. No great improvements in the use of wood as a fuel or in the production of 
have been recorded during the last twenty-five years. 

2. Peat— Vast areas of country are covered vrith this material, but so for, although 
"""^berless plans have been tried, no really che^p and effective mode of preparing it as a fuel 

been discovered, cut it into blocks, stack, and air-dry it, still appears to be the only 
We of preparation which will pay. 

; 3. Liqnite or Brown Coal is much Used for metaUiurgical puipora itt Qtermuy and Afistria, 
18 almost unknown Ib thia ooontry, 

■ » 2 
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4. Coal, either in its raw state or prepared as coke, is the principal fuel employed intbis 
country and in many others. 

The enormous deposits which England possesses hate been the main source of her great^ 
power, but such rapid inroads are being made in. these! stores of force that they cannot poaBibljj 
last very long. How long is a moot point which has been variously estimated. The committo^ 
appointed in 1866 to investigate the question of the exhaustion bf our coal-fielda, of which th^ 
Duke of Argyll was chairman, reported that our available supply of coal in Great BritaiBt: 
amounted to 146,480,000,000 tons. 

The following table (I.), showing the quantity raised each year for the last eleven years, ^ 
serve to show the rate at which we are drawing upon pur national bank. While Table IL i 
show the production of coal in the chief coal-producing countries of the world from 1866 to 181 
(1 = 1000 tons). These tables are furnished by Mr. Jeans, Secretary of the British Iron Tn 
Association. 

Table I., showing the Peoduction op Coal in the United Kingdom 1873 to 1881 

(both inclusive). 



1873. 


1816. 


18Y8. 


1880. 


1882. 


1883. 


1881 


Tom. 
127,016,747 


Tons. 
131,867,105 


Tons. 
132,607,866 


Tons. 

146,818,622 


Tons. 
156,499,977 


Tons. 
163.737.327 


Tom. 
160,000,^ 



Table II. (1 =; 1000 Tons). 



Year. 


United 
Kingdom. 


tTnited 
States. 


Germany. 


France. 


Belgium. 


Russia. 


Austria.* 


ToULf 




Tohd. 


Tobs. 


Tons. 


Tons. 


Tons. 


Tons. 


Tons. 


Tons. 


1866 


in,4i2 


21,856 


21,629 


12,234 


12,774 


890 


2,920 


183,24 


1867 


104,809 


25,505 


23,808 


12,533 


12,755 


437 


3,100 


189,31 


1868 


102,948 


28,258 


25,704 


13,330 


12,298 


500 


3,600 


186,63 


1869 


107,506 


28,268 


26,774^ 


13,509 


12,943 


610 


3,850 


199,46 


1870 


109,035 


35,468 


26,397 


13,330 


13,697 


760 


4,295 


202,98 


1871 


117,264 


41,384 


29,373 


13,258 


13,733 


829 


4,469 


220,81 


1872 


123,492 


45,416 


33,306 


15,802 


15,658 


1,0{J7 


4,788 


239,53 


1873 


127,011 


51,004 


36,392 


17,485 


15,778 


1,170 


5,171 


254,01 


1874 


124,937 


46,916 


35,918 


17,059 


14,669 


1,369 


5,096 


245,96 


1875 


131,861 


46,686 


37,436 


10,949 


15,011 


1,709 


5,185 


254,fl 


1876 


133,470 


47,500 


38,454 


17,104 


14,329 


2,050 


5,564 


25%M 


1877 


134,610 


49,600 


37,576 


16,889 


13,938 


2,360 


5,800 


260,7) 


1878 


132,607 


62,700 


39,000 


17,000 


14,500 


2,500 


6,100 


264,4(1 


1879 


134,008 


61,200 


42,025 


17,110 


15,447 


2,846 


6,400 


279,0S 


1880 


116,818 


70,100 


46,973 


19,361 


16,865 


3,188 


6,700 


310,00 


1881 


154,184 


76,200 


48,688 


19,705 


16,873 


3,437 


6,343 


815,49 


1882 


156,499 


77,000 


51,000 


20,803 


17,485 


3,500 


7,194 




1883 


163,737 


72,O0Ot 


55,000 


21,500 


18,177 


3,780t 


6,559 


• • • • 



* Does not include brown coal, of which about nine million tons are now raised annually, 
t Tbe tOtaU do IMt, of CottTSe, include the eottdiderable qtiantities of do&l raised in Spain, India, dnd 
Qoiatrtei'j . , t Estimated. 
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In working coal very large quautlties of small are produced, and this was often thrown to 
k waste heap. It is now very largely washed by special machinery and either made into coke 
iinto patent fuel. One of the most perfect washing machines for small coai has recently been 
koted at Dowlais, South Wales, by Messrs. Evenco, Copp^, & Go., Limited, Cardiff, and is 
liable of dealing with a thousand tons per day of ten hours. 

LThe use of feldspar (a mineral of less specific gravity than the pyrites and shale found 
coftl, but greater than the coal itself), as a medium for separating the dirt from clean 
i, is a yery happy expedient, and very effective. Various methods have been adopted for 
liiiig small coal into blocks, and the manufacture of so-onlled artificial " fuel is quite a 
|8 industry in South Wales. 

The following is a description of the process by Thomas Evans, M.Inst.C.E., Cardiff. 

Under the denomination patent fuel" a great many ideas have been worked out to 
to a good commercial fuel for house and steam purposes by mixing various substances 
I Bmall coal in proportions sufficient to stick the particles of coal together to enable the 
Ktoie to be pressed into a block. 

Only a few plans have been tried upon anything like a large scale, and at the present time 
ibably coal-tar pitch is the only substance used for mixing witJi the coal. 
Varina, made from potatoes, has had a good trial, but abandoned principally because the 
is were not waterproof, and the extra cost of covering each block with a watertight 
irial would be too costly. A description of this process can be seen in the Transactions of 
Booth Wales Institute of Engineers. 

(W-tar was used in a Swansea works under the name of Warliok's process. TliQ blocks 
M baking after being pressed, whereby a quantity of far was again extracted. These 
bliave been shut up for some years, probably through the competition of newer works 
ing fuel by the coal-tar pitch plans. 

day has been tried and makes fairly good fuel, but it is a substance that does not add 
le burning qualities and increases the ash. The blocks will not stand exposure to the 
ihn for any length of time. 

Pitch made from ooal-tar has been used for a great many years with much success by 
ttses which may be generally divided into two, namely, the dry-heat process and tlie steam 
M. These two are at the present time probably the only ones being used. 
The Dry Process.— Small coal is carried by an elevator into a large bunker, from which it 
pan hfted by another elevator to a shoot into which it is tipped with the contents of 
Eier small elevator containing pitch* 

9^ buckets of these elevators are proportioned so that the right quantity of pitch shall bo 
id with the coal. From the elevators the mixture goes into a Carr's disintegrator, or other 
[Where it is well incorporated in the proportions of from 8 to 12 per cent, of pitch, depending 
I quality of pitch, fineness and dryness of coal, &c. 

After passing through the mill it passes to the heaters, where it is thoroughly coked, 
• taken to the presses, of which there are several very good kinds turning oat from 
to 200 tons of blocks per day of twelve hours, varying from 10 to 30 lbs. each. The 
itre taken from the presses upon wire ropes stretched side by side. 

he Steam Procew.— This process differs from the dry heat one by using a large vertical 
"^linder, with arms revolving inside similar to an ordinary pug-mill. It is constantly 
Hil of the mixture of pitch and coal. High-pressmre steam is injected near the bottom, 
•Bowed to percolate up through the mass, while the arms thoroughly expose €very portion 
» action. These processes have a wide reputation, but the writer considers "the dry 
p" one to be the best and cheapest when works for manufacturing patent fuel by its use are 
designed. 

I Every improvement by which a ton of coal can be made to do more work, or by which coal 
h be saved, is a national gain, and when we consider the enormous quantities consumed by 
{loeroantile marine the economy of fuel effected by the motlem triple expansion engines is 
heat importance. 

fThere are several boats with these engines running between London and the colonies of 
Nialia and New Zealand. For example, there is a vessel 362 ft. 5 ins. x 44 ft. 4 ins. X 23 ft. 
^ gross tonnage 3616, which stef^ms 12 J knots per hour continuously on a consumptioi^ of ?6 
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tons per day (i.e. 1 '6 lbs. per indicated horae power). A lomewbat similai veml 389 ft ini 
by 42 a 1 in. X 28 ft 8 ins., gross tonnage 8594, with oomponnd enginas, engaged on iha »m 
Yoyage, burns 41 tana or quite 2 lbs. per indicated bovse power. 

The greatest demand upon our stores of fuel is made by the iron and steel mannfscturuii 
and we hail with satisfaction every change in this industry by which a saTing can be piodocei 

Great econonqr has been e£fected in the consumption of fuel in blast furnaces by impron 
ments in their oonstruotion, by the introduction of fire-brick stoves and the complete utiUBstif 
of the waste gases. 

A ton of iron can now be made with very little more, and in some oases it is said mthki 
than a ton of coke, whereas twenty-five yeiars ago the consumption would average 26 or 37 
Besides this, a large quantity of ooal was formerly used for firing boilers and stoves, whereas Qflj 
the whole of this duty is perfonued by the waste gases from the fumaoe, and it is ooDsideiedtii| 
further duty still may be obtained by the efficient use of the waste gas. i 

In coking coal considerable progress has been made. The grreatest imprevementbfiSM 
the introduction of the Coppee oven. This is a long rectangular oven about two feet 
twenty feet from front to back. The products of combustion are taken off and burnt i&iM 
the side walls and under the bottom of the oven, thus raising its temperature matentUj. ™ 
coke is pushed out by mechanical means and cooled outside, thus keeping the oven hot 

Several systems are now before the public for recovering the was^e products 
cokittg process. The SimonoGarv^ process appears to be the mofit successful up to the pnoi 

The modern processes of steel making, which have been the growth almost entirelj 
last twenty-five jeeae, have enormously reduced the demand upon our national store of ftifil 
ton of malleable metal produced, for whereas in 1860 it todc about two tons of coal to 
ton of malleable iron, a ton of steel can now be produced for an expenditure of not more 
80 owts. for all purposes. 

During the past twenty-five years great progress has been made' in the use of gas fan 
for manufacturing processes, especially as applied to the ^ass manufEtctilre and to metallia 
operations. This has been almost entirely due to the development of the regenerative priai 
of the late Sir William Siemena lu this furnace, which dates, in its present fi>rm, firami 
the fuel is transformed, in a separate gas producer, into a mixture containing about 80*5 per 
(CO) carbonic oxide» 2*5 per cent, (H) hydi-ogen, 4'0 per cent. (OOj) carbonic acid, and 
per cent. (N) nitrogen, 3^5 marsh ga& 

The gas generator of Siemens is a rectangular chamber abont six fiset wide, ail 
deep, three feet from front to back, the front part sloping outwards fixwn the grate, 
sides are of firebrick, and an aperture at the top of the back wall allows the gas to 
into the upright chimney and thence to the gas main. The top of the producer ia i 
over with firebrick, and charging holes are placed in the aroh for the admiasim < 
fuel. After the fire has been fully lighted the raw ooal ia chai^ged, until there is a depth ( 
three to five feet on the grate. The (COg) carbonic acid first formed in passing up thioiig 
column of incandescent fuel is transformed into (QO) carbonic oxide. Several modifioftii 
this producer have been attempted, that of Wilson being the most important. 

The gas from the producers, of which four ave uaunlly placed side by side, working oi 
common chimney, is carried by the gas main to the iiirnace. This may be of any ooi 
shape, and connected with it are four chambers filled with a loose mass of brickwork, wl 
termed regenerators. The waste heat from the furnace passes through two of these chsai 
the chiomey, leaving most of the sensible heat stored up in the loose brickwork. The 
then reversed by suitable valves, and the gas passes up through one regenerator and tl 
through the other, and meeting in the furnace itself intense combustian ensues; prodacinj 
highest temperature yet attained on the large scale. Until recently it has been 
necessary to bring the fiame into contact with the substance to be heated by contnctiag 
furnace chamber and dipping the roof, but Mr. F. Siemens has seoently pr<^unded the ' 
that in order to attain the best results the ohaaiber should be enlarged so as to give 
plenty of room, and that the heat is to be transmitted to the material in the furnace by 
alone. A great saving in fuel is said to be the result of this plan. The applioataoa of Bim 
gas furnaces to metallurgical and other operations will b^ treated qiore fully in Ihe BrtioI«s4 
Group II. and other Groups. ' 
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fiince the Siemens furnace has been in use, several attempts have been made to regenerate 
r&e waste heat without the complication of valves and reversing currents. In many of these 
plans the waste heat is made to pass through or around fire-clay tubes, the incoming air passing 
(ttDond or through these tubes in the opposite direction. One of the most successful furnaces on 
ftis type is the Gorman. In this the coal is burnt in an ordinary grate, and the heated air 
M brought in partly through the grate bars and partly over the bridge of the furnace. In the 
fonsard fmnace the air is heated in a somewhat similar way, but the ordinary fireplace is 
Rplaced by a gas producer, much after the form of Siemens. 

At intervals of about half an hour the current is reversed in the Siemens furnace by 
Bversing the valves so that the gas and air then pass up through the other pair of regenerators 
fhile the waste products pass through those just used for admission of gas and air. 

The system of burning powdered fuel that has been worked out by Mr. Crampton gave great 
lomise of success. By this plan the coal is ground to fine dust, passed through sillt sieves, 
tth thirty holes to the linear inch, and fed into the furnace at any required rate by a clever 
Baogement of mechanism. Air is supplied in measured and theoretical quantities from a fan 
blower. By this means intense heat is generated sufficient to melt steel. The plan has been 
j^ed to puddling furnaces, but one of the difficulties connected with the burning of coal-dust 
that the ash melts and fluxes the sides of the furnace to a very serious extent. There can be 
ye doubt that if, instead of attempting to use the commonest kinds of coal, Crampfon had 
i the purest he could obtain, this difficulty would have been to a large extent obviated and 
ih better results would have followed. Although intense heat can be generated by the use of 
ifcir there can be no reason why still better results should not be obtained by using heated 
i As Crampton estimates that the cost of grinding and sifting the coal on the large scale can 
(ftcted for under 1$. per ton, and as a much larger proportion of the calorific power of the fuel 
dd be utilised by this system than by any other, it does appear that the system ought to 
wed. One of the difficulties of preparing; the coal is the necessity for drying it before sifting, 
ft probably by using hot air larger particles of coal could be used and the difficulty got over. 
Price's retort furnace is a further departure from Siemens' regenerative plan. In this 
ftaoe the waste heat is partly used to heat up the air for combustion and partly to heat up the 
i itself. The fuel, raw coal, is fed into a vertical retort, composed partly of cast iron and 
% of firebrick, and from this it falls on to an inclined surface leading to the fire-grate. The 
llducts of combustion after circulating around a system of air pipes pass around the retort and 
^t up the fuel to a slight extent. This fuel is then pushed forward by a rabble on to the 
bace bars and is burnt by the current of heated air forced into a closed ashpit. Very high 
iperatures can be obtained by this means, sufficient indeed ' to melt wrought iron ; but only 
Wn kinds of coal work well in the retorts, and thwe is a good deal of trouble in getting it to 
»nd regularly and in feeding the fire. By using a modification of this furnace with Gorman 
•day tubes for regenerating the air a pretty successful steel melting furnace has been worked 
*t Woolwich Arsenal, where there are several now in use. 

A vast number of plans for saving fuel under boilers have been patented and tried, but so 
*Hie of them have come largely into use. The Jukes travelling grate and its modification 
at one time in considerable favour, but there is a good deal of difficulty in regulating the 
Sty of air employed, and unless any large excess of air can be prevented the cooling effect 
il more than counterbalances the saving. Something has been saved by a system of self- 
I hoppers, but even here the cost of repairs and loss from stoppages is very serious. An 
^ment known as Frisbies feeder appears to be one of the most satisfactory mechanical 
Ing arrangements. • In this mode of feeding each charge of coal is put Into a movable 
t^ing box, which by a mechanical arrangement is then brought under the live coal, and the 

Hoel is pushed up from below into the middle of the fire-grate. By this means the surface 
fire is always bright, and the products of distillation have to pass up through the red-hot 

tand are there consumed, thus avoiding smoke. It is said to give very satisfactory results 

■tt applied to boilers, glass furnaces, and puddling furnaces. 

' Great improvements have been made in open grates for domestic purposes. These have 
Bi made shallower than the older forms, and are now generally lined with firebrick. Blowers 
^ng shutters are conunon, and the grates are made to project more into the room, thus 
Warning more heating efficiency. Undoubtedly, the best grate for ordinary rooms is the 
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Abbotsford/* In this grate the sides and bottom are of fire-brick. The front piojects well 
forward, the sides close in towards the back. A space is left between the hearth brick and the 
ornamental iron front for the admission of air and reception of ashes. The grate is very shallow, 
and while giving ont a good heat bums very little coal. 

In kitcheners many improvements have been made, the flues being better arranged, the 
fronts closed or open at pleasure, and other changes have been made which diminish the 
sumption of fuel and production of smoke. 

The use of gas for heating and domestic purposes is still in its infancy. Many yean 
ago Siemens proposed to manufacture a cheap gas for these purposes in his producers at the 
coal mines, and to convey it to towns in large mains, but so far the scheme, although clearly, 
practicable and economical, has not been carried out. One difficulty connected with the m 
of producer gas for domestic purposes arises from its poisonous nature, carbonic oxide, whidi 
is its principal combustible constituent, being highly poisonous. Still this has not preventel 
the use of natural gas, which also contains a considerable quantity of carbonic oxide, asl 
which is used under a much higher pressure than would be employed with "producer" gui 
Various attempts have been made to use the so-called water gas,- that is, a mixture d 
hydrogen, carbonic oxide, and nitrogen, produced by forcing steam through red-hot fad; Wi 
so far this has not been economically successful. The only gas, therefore, at present availalib 
for heating purposes in towns is the ordinary illuminating gas. Notwithstanding its expe* 
it has been found possible to employ this agent economically in various circumstances. 

The first scientific attempts to define the rules applicable to the combustion of ordinaiy [ 
gas and air were made by Mr. Wallace, of Manchester. Considerable improvements upon the : 
ordinary laboratory Bunsen burner were made by Mr. Wallace, but the most industrious and 
successful worker in this direction has been Mr. Thomas Fletcher, of Warrington. He hu 
given the results of his researches in a paper read before the Gas Institute in 1883. This 
paper gives the laws relating to the forms and details of burners for heating purposes, 
has led to their much more extended application. One of the features of his furnaces is the 
of very light porous clay casings, which allow of the use of very simple forms of fiunace. 
furnaces urged with a blast the use of an injecting arrangement devised by Mr. Fletcher 
greatly to their efficiency while reducing their cost. For small metallurgical operations 
furnaces are very handy and economical. These burners are applied to domestic firep] 
cooking ranges, boilers, &c. By using a special burner ordinary kerozine and paraffin oil can 
used in place of gas. j 

Petroleum and Mineral Oils, — These have come much more largely into use during the Im 
twenty-five years, but mainly as illuminating agents. Their combustion, however, develoil 
great heat, and being cheap they are often used merely as heat givers. One difficulty connectw 
with their use for this purpose is that imperfect combustion gives rise to very unpleasant od< 
but where combustion is perfect, as in a good Hink's, Silber, or Mitrailleuse lamp, consii' 
heat, as well as light, may be obtained at a small expense and in a very convi 
way. The products of combustion, however, should, if possible, be carried off by sj 
arrangement when large burners are used, although, from their freedom from sulphur, they a* 
not nearly so deleterious as those of gas. 

The enormous quantities of mineral oil obtained in various districts is most remarkable. 
The region around the Caspian Sea, known as the Baku district, is more , than rivalling the 
United States oil regions in the apparently inexliaustible supply. In this district the Caspitf 
Company have just made a boring 696 feet deep, into which a six and a-half inch pipe liasbeto 
sunk, and the flow of naphtha equals 1600 tons, or 4 to 500,000 gallons. M. Debour, close to 
the above company, has a flow of 340 tons per day, whilst the Baku Company, with thetf 
12-inch bore, are able to regulate the supply by a valve at the top of the bore, and can take nl^ 
to 1,500,000 gallons per day. 

Mineral oils obtained by distillation of coal shales has become a very important industry 
Scotland, but the products are mainly used for illumination. 

Quite recently the crude residue left after extracting oil from shale has been made use 
for heating purposes by the contractors at the Forth Bridge. This residue has hitherto bee^ 
a waste substance. It resembles coarse butter in appearance, and will not bum by thj 
application of a paatch; bnt by melting the material, ^nd forcing it in jets with superheaW 
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steam againflt previously heated fireclay surfaces, with an induced current of air it bums freely 
and develops great heat. 

The use of natural gas has quite recently become of great importance in particular 
localities. It has long been known that bore-holes in some coal-fields emitted continuous 
streams of combustible gas, and the first proposal to use gas for illuminating towns was made in 
the latter end of last century by the manager of the Whitehaven Collieries, who proposed to 
convey a blower of natural gas from his collieries in pipes for town use. At the present moment 
natural gas is being very largely used for manufacturing purposes at Pittsburg, in the States. 
80 enormous is the supply, that it has already taken the place of coal in many of the large 
^manufacturing works of the district. 

The gas issues from strata at 1200 to 1500 feet below the surface, and when bore-holes are 
kput down to this natural accumulation, it rises under a pressure of 150 to 200 lbs. per square 
Inch. The first gas well of any note in this region was discovered at Murraysville, a village 
about twelve miles south-west of Pittsburg. A company of oil seekers were boring for oil, but 
vben they had reached 1200 feet they struck a blower of natural gas so strong that further 
'Operations were stopped. After serious disputes as to ownersliip, pipes were* laid and the gas 
'conveyed to mills in the neighbourhood. 

The success and permanency of this application led to other wells being sunk in the 
Mighbourhood, and quite recently to borings being put down in the town of Pittsburg 
ibelt The first large well was struck ,by Oeorge Westinghouse (the inventor of the 
»ii brake) at Homewood, inside the city limits. The flow of gas through a 5J-inch casing 
is enormous. Many companies have been formed for supplying the gas, the most important 
IJODg the Penn Company, with three wells at Murraysville, eighteen miles from Pittsburg, 
, %lying amongst others the Pittsburg Steel Casting Company ; O'Hara Glass Company ; 

Fisher, founder, for boilers; K. Munroe, boiler maker; Walker, Dunley, & Co., pork 
packers, for boilers ; Prauenheim & Vilsack, brewers, for boilers ; Schoenberger & Co., boilers, 
heating and puddling furnaces; Carnegie Brotheia, & Co., boilers, heating and puddling 
*iniaces; Hassey, Howe, & Co., open hearth furnaces; Park Bros. & Co., open hearth fumaoes, 
' <lc., &c. Members of the same company own a dozen wells on Indian Creek, McKean County, 
^Pennsylvania, which supply heat and light for Ollan, New York, the gas being mostly used in 



The Fuel Gras Company has a number of 6 in. and 8 in. mains, supplying mainly the glass 
irorb on the south side of Pittsburg. The Acme Company, with wells at Murraysville, supply 
^ the Edgar Thompson Steel Works nine miles distant, and the Pittsburg Steel Works two miles 
' fcrtheroff. 

The Washington Natural Gas Company are supplying gas from a point twenty-two miles 
* fion the city. Spang, Chalfant, & Co., whose rolling mill is at Sharpsburg, were the first iron 
I awinufactory in tiiis vicinity to use natural gas. Their well, which was started in 1875, is still 
prolific. They have a number of other wells, some of which have become exhausted. It is 
' supposed that some of these have been drained by the oil wells in the district. Enough has 
been said to show that natural gas is a fuel of considerable importance, and although its use is 
at present confined mainly to the district around Pittsburg, there seems to be no good reason 
why it should not be discovered in other localities. It must clearly derive its origin from tlie 
^boniferous strata, and its proximity to the oil districts is remarkable. In tlie use of the gns 
little attempt has so far been made to bum it scientifically. It is generally considered 
^'^ient to bring tho gas pipe under the boiler, &c., and make arrangements for admitting as 
imchair as may be required to burn it, 
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GROUP XVL 
FUEL, FURNACES, &c. 

EAST ARCADE. 

[For Coke Ovens and MetaUurgioal FvrnaoeSf 
see Group IL ; for Glass, (fee, Furnaces, see 
Group XXin.-] 

1534. FXiXSTCHSR, THOMAS, 

Thjnme Street, Warrington.--(l) Double 
Gag Service Tap. (2) Open-fire Ga« Cooking 
Ranges. (3) Gas Fire and Circulating Boiler 
for kitchen. (4) Gas Furnace for laboratory. 

(6) Harness Koom Gas Fire and Boiler com- 
bined. (6) Kltohen Gas Fire Oven and Boiler. 

(7) Coffee Roasters, internally fired. 

1535. BROWN & GBJSEN, Pinsbury 
Pavement, Xiondon, E.C.--New Church 
Stoves. 

1536. CONSTANTIW1E3, T. J., 61 Fleet 
Street, Iiondon, E.C. — Improvements con- 
nected with portable and other close ranges 
and stoves, and for furnaces of steam boilers, 
for the consumption of smoke therein, and a 
further improvement by which the fire space is 
modified by means of a rising grating for the 
purpose of concentrating and economising the 
fuel. 

1537. FSIARSQN, B. H., J., Not- 
ting Hill Gate, London, W.— (1) Kit- 
cheners. (2) Register Grates. 

X53S. wHiSon- ENamsEBiera 

CO., Iiimited, '227 High Holbom, 
London, W.C. — Cooking and Heating 
Apparatus. 

IS39- WALKEK, ROBERT, 13 Buck- 
ingnam Street, Adelphi, Iiondon, W.C. — 

Patent Hydro-Carbon Furnace and Apparatus 
for the generation of steam smelting of metals, 
and for the heating of ovens, &c., without 
smoke, sparks, or ashes, at any required tem- 
perature, and for any time. 

1540. SOMEBVIIjLE, JOHN, Gas 
Works, 70 Banksida, Southwark, 
London, S.E.— Patent Safety Gas Cooking 
Stove. 

154J. HARRISON, GEOBGE KING, 
The Lye Fire Clay and Brick Works, 
Stourbridge.— Patent Gas Retort in seg- 
ments. 

1542. STEEL & YARLAND, 45 Hol- 
bom Viaduct, London, B.C.— Wham- 
cliffe Ventilating Grate. 

1543. HALL, CHABLES EDWARD, 
Standard Iron Works, Sheffield. — A 

Patent Peat Condensing Machine. 

1544. SIEMENS, FREDERICK [suc- 
cessor to the late SIB WILLIAM 
SIEMENS], 12 Queen Anne's Gate, 
London, S.W. — Improved forms of Regene- 
rative Gas Furnaces and of Gas Producers, for 



the manufacture of open-hearth steel an4 of 
glass in a continuous manner, and for othcf 
purposes. 

1545. BOND, CHARLES ACTON, 67 
The Grove, HammerBmith, London, W, 
^1) The Eclipse Peat Fire LightsE: (81 
Horses' Peat Moss Litter. (8) Peat Dust ani 
Burning Peat 

1546. KINGSFOBD, C*, Lea Chemioal 
Works, Hackney Wick, London, SL-r 
Steam Boiler, combined with coke and othet 
ovens, for utilising the heat hitherto wasted, 
This system can be seen in operation at thi 
Exhibitor's works as above, and at other placoa 

1547. WARD, MBS. MARY, 101 
Flood Street, Chelsea, London, S.W.- 
Thomas Baker's Patent Asbestos Ghis Fire. < 

1548. PARTBIDGE, JOHN, 29 Citj 
Road, London, B.C.— Improvements in tbj 
method of paqking and disposing fire matefiil 

1549. TOMKIN8, ALFRED a, Capt 
Victoria Rifles, Holmwood, Caterhan 
Surrey. — Field or Camp Btoves for militai 
ooo^g. 

1550. CLABKE As CO., FoTOst Boft< 
Nottingham.— <1) Patent Perforated Fu 
nace Bars. (2) Automatic Smoke ConBuuui 
[J. Butter^s Patent]. 

1551. PAULSON, RICHARD, Bool 
Hills, Langwith, Mansfield.— j^moke-coii 
suming and Fuel-economising Furiuice, 

BAXTER, CAPT. J. C, RJB., Col 
che9ter, Essex. {See Group F.) 

BEILBir, GBORGB, Midcailder, NS 

{S€4 Group XXVIIL) 

BLAKE, BARCLAY, & CO., Via 
toria WorkSf Greenock. (See Qro\a 
XJV.) 

BROWN, J. D., 4b CO., 49 Fenoliuje] 
Street, London, E.C. (See Group IL) 

FAIRFAX, J. 8., 3 Faul'tt Road, Garni 
den Square, London* N.W. {See Grm^ 
^0 1 

H0DGKXN80N & CO., J4m^ 
Ordsal Machine Works, Woden Stre^ 
Salford, Manchester. {See Group B'.) 

JOHNSON, WILLIAM, Cardigaj 
Works, Leeds. {See Group III.) 

\ 'JUSTICE, P. S., & CO., 55, 56 Chaiv 
eery Lane, London, W.C. {See Group IL] 

KINGSTON, FRANK, 9 Bolden 
Street, St. John's, Deptford^ Kent {See 
Group X.) 

KIRKALDY, JOHN, 40 West India 
Dock Road, London, E. {See Group IV.) 

KNOWLES, H., Albion Works, 
Woodville, Burton-on-Trent. {See Group 
XXIIL) 



Digitized by 



Google 



Grmp XVL {East Arcade). 



187 



MUNICIPAIj APPLIAKCBS CO., 
Limited, 87 Victoria Street, Liverpool. 

{See Group IIL) 

FASTBIDaE, JOHN, 29 City Hoad, 
London, E.O. {See Group IIL) 

BOCElNa FIRE BAB SYNDI- 
CATE, Iiimited (THE), 259 Gresham 
House, Old Broad Street, London, E.C 

(See Group IV.) 

BOWELL, G., ICD., Falcon Road, 
London. (See Group XXV.) 



TYLEB, HAYWARD, & CO., 84 
Whitecross Street, London, E.C. (See 
Group 17.) 

WILLANS & ROBINSON, Ferry 
Works, Thames Ditton, Surrey. (See 
Group IV,) 

YOUNG, WILLIAM, & G 
BEILBY, Priorsford, Peebles, and 
Midoalder, N.B. (See Group XV,) 
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Advertisments. 



Steam Washing Machines. 




CLEMENTS' PATENT, 



For Hospitals, Workhouses, Asylums, Infirmaries, &c. ' 

Will wash cleaner, at less cost and less time than any other Machine, 



Clements (JEAKES, & Co) Laundry ^ cooking Engineer, 

5/ Great Russell St., Blomisbury, London^ W.C. i 




See the Pivo great Cooking Apparatus at work^ South Side of Dining Room^ 
50 feet long {the largest ever made). 



Made by Clements {Jeakes & Co.) Cooking Engineers, 
J/ Great Russell St., Bloomsbury, London, W.C 
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GROUP XVII.— POOD, 
COOKERY AND STIMULANTS. 

EAST ANKEXE. 
[Fffr (he Cooking of Cattle Food, eee Group L] 

1555. SHEARS, J., & SONS, Bank- 
Ride, Southwark, Xjondon, S.E.— Patent 
CeDtrifugal Sugar-drying Machine, witli sus- 
^iided drum and bottom-discharging valve, 
rith its combined steam-engine, continuous 
iBchaiging vacuum pan for continuously 
irapoiating and discharging saccharine and 
idler fluids! 

1556. ALRICK, Ij., & CO., 27 Leaden- 
m Street, Iiondon, E.C. — Hermann's 
SateniMaltKihiB. 

15^ CARTER, J. HARRISON, 82 
U5k Lane, Ijondon, B.C. — Oarter^s Con- 
bllable Automatic Roller Milling System. 

1559. POOLEY, H., & SON, 89 Fleet 
tniet, London, E.C. — ^Automatic and other 
ichines for weighing grain. 

1560. ARABIAN COPPBE CO.. 42 
uinghall Street, London, E.C.— The 
|l^totnm [Combination Coffee Boaster, 
linder, and Brewer]. 

1561. BOLTON & PARTNERS, Li- 
Ited, Lavenham Works, Suflfolk; and 
The Sanctuary, London, S.W.— Treat- 
jnt of saccharine juices and manufacture of 
He of strontium for a production of refined 
{ar direct from the beets. 

15^. MASON, GEORGE, &; CO., 417 
tig's Road, Chelsea, London, 8.W.-- 
I Essence of Beef, Veal, Mutton, and 
icken. (2) Turtle Soup tor invalids. (3) 
Icentrated Beef-Tea. (4) Beef-Tea Jelly. 
► Savoury Meat Lozenges. (6) Ossiferous 
ly. (7) O.K. Sauce. 

^1563. WEST, T., & CO., Bromley En- 
pne Works, Devon's Road, Bromley- 
fcr-Bow, London, B. — Machine for milling, 
'itucorticating and scouring rice, popper, barley, 
*Bd other grains and seeds. 

1564. PACKABD, E., & CO., Ipswich. 

•^Improvements in the manufacture of sugar 
cane juice. 

1565. DUNLOP, ROBERT, 41 Oak- 
Street, Cardiff. — Patent Air-tight 

fountain or Vat for preserving, in good oon- 
"itioi, wine, alfe, and other liquids ; also vessels 
St preserving in liquid pickles, preserves, 
Beat, &c., ill ua air-tight condition. 

1566. HKDICKE, M., & CO., S 
kddlaide Place, London Bridge, Lon- 
ion, E.C. — (1) Grain Balance, for ascertain- 
Bg from a sample of grain the weight per 
nshel or any other measure. (2) Quick 
terminating Apparatus, for testing the genni" 



{Hast Annexe). , 1S9 

nating capacity of barley, and ascertaining the 
percentage of its value for malting. 

15674 BURKOW, W. & J., 15 Seething 
Lazie, London, E.C. — (1) Iron Wine Bins. 
(2) Wine Stills. (3) Corking and Bottling 
Machines. (4) Hydrometers. (5) Brewers' 
Thermometers, Saccharometers, and other in- 
sthtments and appliances connected with the 
manufacture and use of alcoholic drinks. 

1568. LANOTON, ROBERT, SON, & 
CO., 8 King Edward Street, London, 
E.C. — (1) Improvements in luncheon, shoot- 
ing and picnic baskets ; also specimens of inf- 
proved covering for tumblers and bottles. (2) 
Camel equipped with outfit of camel corps. 

. 1569. PORDRED, JOHN, 4 Union 
Court, Old Broad Street, London, E.C., 

Inventor and Patentee. — (1) Series of Malted 
Food Preparations: — [a] Allen & Hanburys' 
Malted Farinaceous Food and Malted Jelly. 
[6] Hill & Sons' Malted Nursery Biscuits. (2) 
Series of Torrefied Graiu, with model: — [a] 
Bailey, Maize, Rice, &c., for brewing, distilling, 
and vinegar making. [6] Maize prepared for 
horse and cattle food by the Torrefied Grain 
Company. (8) Spencer, C, & Sons' [Stansted, 
Essex] Malted Cake for cattle feeding. 

1570. TOMKINS, COURAGE, & 
CRACkNATJi, 61 Mark Lane, London, 
E.C.— Kiln for drying malt and all kinds of 
cereals. 

1581. FREE, ROBERT, The Elms, 
Mistley, Essex.— (1) Patent Kilns for dry- 
ing malt, grain, hops, and other produce. (2) 
Patent Steeping Tanks, employed in the manu- 
facture of malt. 

1582. MALEN et Dil^GLIES, 6 Rue 
Oberkampf, Paris (Agents, E. SALA- 
MAN & CO., 8 Cross Lane, Eastcheap, 
London, E.C.)^Apparatus for making tea 
and coffee, &c. 

1583. STOPES, H., & CO., 24a South- 
wark Street, London, S.E.— (1) Improve- 
ments in malt kilns, in many details, chiefly 
connected with the successful use of double 
dryhig floors and the Stopes' system of malting* 
(2) Improvements in the cleaning and purifica- 
tion of barley and malt. 

1584. CLARKE, MRd. C, National 
Training School of Cookery, South 
Kensington,' London, S.WJ — Tea and 
Coffee Urns. 

1585. CLOWES, E. A., Stamford 
Street, London, S.E. — Patent Shrapnell 
Folding Table and Seats. 

1600. WALSH, J. B., Waterhouso 
Chambers, Crossley Street, Halifax; 
and 8 Quality Court, London, W.C. 

— Improvements in self-regulating feeds, for 
rollers and purifiers for milling and other 
purposes* 
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x6oz. WAHNER, X, & SOKS, Cres- 
cent Foundry, Crlpplegate» liondon^ 
XIC. — Impioyed Hop-waahing Machine. 

1602. WRIO-HT, J. P., S6 OoUlergate, 
York. — Models of churns and appliances used 
in the manufacture of butterine. 

160J. FAIWAIiL, WILLIAM, 106 
Victoria Street, Bristol.— Tea Blending 
Machine. 

1604. IiSVETT, W., Q-lassenbury, 
Cranbrook; & ABNOLD, W., Frant, 
Timbridge Wells. — Steam [or other] Pbwer 
Hop-washing Apparatus, for destroying aphides. 

1605. BOYS, C. v.. Physical Labora- 
tory, Science Schools, South Kensing- 
ton, London, S.W. — Apparatus for testing 
the condition of eggs. 

1606. BLACK, JAJOSS, 78 Irish 
Street, Dumfries. — Grain Drying Machine. 

1607. SQtnRI],W.a,37AcaciaBoad, 
Hegont's Park, London, N.W.— Process 
for the manufacture of pressed yeast, for bread- 
making and confectionery. 

1609. SDMUNDS, J., 10 Stonefleld 
Terrace, Liverpool Boad, London, N.— 

A New Table Bottle, filled with ** The Favo- 
rite," **The Empress," and other chutneys. 
This bottle is fitted with two corks, specially 
arranged for packing ; and when one cork is 
removed, a glass top lined with cork forms the 
cover, so as to be used at table. 

z6zo. G-BIFFIIf, SAMUEL, Kingston 
Iron Works, Bath.— Patent Yeast Sluice 
or Self-acting Skinning Apparatus. 

z6zi. LAING, WILLIAM, 89 Whit- 
bum Street, Sunderland. — (1) Sun and 
Planet Boundabout. (2) Cask Washing Ma- 
chine. 

z6z2. HALL, C. E., Standard Iron 
Works, Sheflaeld.— Chilled Boll suitable for 
rdller milling machines. 

Z6z3. WOOD, JAMES P., 824 City 
Boad, London, E.C.— An Improved Cabinet 
with invisible cupboard. 

z6z4. FRY, J. S., & SONS, Union 
Street, BristoL — (1) Malted Cocoa and 
Chocolate. (2) Soluble Cocoa. (3) Ceylon 
Chocolate. 

z6z5. MABSHALL, A. B., The School 
of Cookery, 80 Mortimer Street, Lon*- 
don, W. — finprovements in freezing machhiea 
and in ice caves for moulding and keeping ices, 
the latter being also applicable for keeping food 
at a high or low temperature for long periods. 

lOiLL, F., 16 Mark Lane, Lon- 
don, E.C. — Boiler Mill used in the gradual 
reduction of wheat into flour. This mill where 
00 used ifl supplied with fluted rolls, the smooth 
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rolls only being used for the zeductionj ol 
semolina or middlings. 

COPPARD, J., 85 HollowaJJ 
Road, London, N.— <1) Patent Excelsioi 
Bottle Opener. (2) Improved Excelsior Cham'^ 
pagne Tap. (8) Patent Improved Folding and! 
Self-tilting Cask Stand. (4) Improved Adjnsd 
able Trivet for fire-grate bars. (5) FatenI 
AU-iron Champion Sausage-msJdng anfl 
General Mincuig Machine. (6) Portable Bongb* 
ing for horse-shoes. 

THORNBWILL & WARHAlii| 
Burton-on-Trent.— (1) Triple disc MachiM 
for washing casks, with vertical engine f« 
driving. (2) Model Steam Pump, witU 
phosphor bronze valves. (8) Improved Fric^ 
tional Hoist, to lift 4 cwt. 

GREia, J., Ss CO., Regent Works,, 
Regent Road, Edinburgh. Patent 
Economic Tea Leaf Withering, Dirii^, ttd 
Winnowing Machine combined. (2) Patent j 
Green Tea Leaf Equalising Machine. (8)1 
Patent Economic Continuous or QlobulousPipiy 
Fruit, Tea, or Grain Drying Stove. 1 

BIKDLSY ft BRIOQB, Bxam 
Copper Works, Burton-on-Treat-(l| 

Patent Befrigerators, for cooling brevrers' aiMl 
distillers' worts, milk and other fluids. 
Patent Mashing Machine. (3) Patent Casi! 
Plugs or Stoppers. (4) Improved Gua-metal 
India-rubber Pace Valves. , 

Riaa, J., 11 Queen Victoril 
Street, London, B.C.— Bigg's Patent Float 
ing Elevator, for loading grain, coal, and othe 
substances, from lighters into vessels, or 01 
quays at a higher elevation. 

ART7NBEL & CO., Bromley Stre^ 
Works, Ashley Lane, Manchester. (8« 

Group IV.) 

AVERY, W., & T., Digbeth, BiJ 
mingham; and 14, 15 & 16 Grot 
Cross Street, London, RC. (See Grorvp X!, 
QrieerCs Gate Annexe.) 

BAXTER, OAPT. J. C, B.B., Col- 
chester, Essex. {See Chroup XXV.) 

DIOKSOW, WILLIAM, QuMttf- 
master 94th Middlesex R.V., F<M 
Ofiioe Regiment, 14 Old Change, Lofl' 
don,B.O. {See Group XXV.) 

FOULIS, J., 28 Market Place, Husi 
selburgh, Midlothian, K.B. {See Grof4 
XL) 

MACLEOD, MALCOM, d6 Beaof 
gate, Manchester. {See Group III.) 

PACKARD, EDWARD, Ss OO.i Ip* 

wich. {See Group XIV.) 

PRICE, JOSEPH, & C0«, Brunswick 
Foundry, 39 41 Sefton 8tree1i» Xdve^ 
pool. {See Group TV.) 
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finrNt>IiDS, T. W., & CO., Acom 
Works, Bdwards Street, Blaekfriara 

Koad, London, BJE. (See Group I.) 

8CHULTZ, J*. 1 Laurence Poiint- 
l«3rEiU, London, X.C. (iSee Group XXII.) 

SHABMAN, JOHK, 81 Liverpool 
fead, Islington, London, (See 
hmplll) 
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STBWABI), JAMES HBNBY, 406 
Strand, London, "W.C. (See Group 
XXVIII.) 

SUGG, WILLIAM, & CO., Limited, 
Vincent Works, Westminster, London, 
S.W. (See Group XV.) 

WATSON, LAIDLAW, & CO., 98 
Dnndas Street, Kingston, Glasgow. 
(See Group IX.) 
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Adijertisements, 



ANDERSON, ANDERSON, & ANDERSON, 

LATB 

ANDERSON, ABBOTT, & ANDERSON, 

3nbia*1Rubber anb ©ilahin fiDanufacturers, 
37, QUEEN VICTORIA STREET, LONDON, E.G. 




DriYing Belts, India- Rubber, Leather, Cotton, Gntta Perck 



WOVEN 
CANVAS HOSE. 



SHEET RUBBER. 



. WASHERS. 



DELIVERY & 
SUCTION HOSE 



BUFFERS. 



INDIA 
RUBBER MATS. 




TANNED CANVAS 



VALVES. 

PACKING. 

EUBBEB LII£ 

Same as supplied by as to the Iiondon Metropolitan Fire Brigade. 
From The Times, Dec. 5th, 1879 Yesterday the leather hose of the Metropolil 
Brigade was given up in favour of a new tanned canvas hose lined with india-rubber, aboi 
80,000 ft. of which has been manufactured for the Brigade by the inventors, Messrs. Anderson, 
Abbott, and Anderson. The new hose was tested up to 300 lb. pressure on the square inch, 
with the exception of one short length, all was accepted. The new hose has the advantajte of 
being waterproof, and'oan convey water through a warehouse or room without damage by breakage 
to the goods. It is claimed for it that it is cheaper, lighter, and stronger than leather hose, will 
not require so much labour to convey it to the hydranto, does not need ^essine to keep it in ot^^ 
as leather does, and is not so liable to be burnt Captain Shaw was yesterday present at the 
testing of the hose, and expressed himself perfectly satisfied with the new mat^iaL*' 

37, QUEEN VICTORIA STREET, LONDON, BNGLANP. 
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GROUP XVin.— CLOTHING. 

. EAST QUADRANT. 

kr Textile Machinery^ see Group IX. ; for 
JeujeUery^ (fee, see txroup XIX. ; fcfr Water- 
froofOothing; iee Group XXI,^ 

!|6i6. GRIPPITH, C. J., 106 Olinda 
hd, Stamford Hill, Iiondon, K.— Spring 
pr for sewing maohineei. 

pp. RANBAJJL, H. E., liadies' Lane, 
[wood Street, Northampton ; and 6 
piomile Street, London, E.C. — ^Tlie 
^ions Lawn Tennis and Athletic Shoe, 
india^rahber soles of which are stitched on 
% new process, which prevents dipping' or 

». WINTER, 8., 8 & 11 Sussex 
IB, Queen's Q-ate, South Sensing- 
London, S-W. — ^Improvements in the 
ifacture of boots and shoes, used for tennis, 
Dg, cricketing, and other athletic sports. 

n. HARRIS, H., 56 St. MiehaePs 
d, Northampton. — (1) Solid Leather 
Jliawn Tennis]. (2) Popham's Patented 
iMSeam. 

h. DENT, ALLCROPT, & CO., 97 
od Street, London, E.O.— (1) Circular 
ings for gloves, cuffs, and gauntlets. (2) 
■p Fasteners for gloves. 

fi23- GMBUS, M., 8 and 10 Chandos 
Mt, Trafalgar Square, London, W.C. 

■itent Automatic Opera Hat Machine. 

04. BI7LMER, J., West Field House, 
Ifleley, near Leeds.— Boot-making and 
(t-finishing Machine. 

kS HOWELL & JAMES, Limited, 
7, 8 Regent Street, W. ; and 10 
u^les Street, St. James', London, 

'•7-The Queen Victoria Alpaca-Mohair, a 
SJial for ladies' and children's dresses, manu- 
red in England from the finest Mohair. 

fe6. BRADBURY & CO., Limited, 
Bllington Works, Oldham, near Man- 
wter; and 14 Newgate Street, Lon- 
tt, E.C.— (1) The Rotary Shuttle Sewing 
sMne. (2) Family and Medium Sewing 
^es. (3) A Repairing Machine for Shoe- 
(4) Practical Hatter Machine, for 
«fag silk and felt hats. 

e JONES, T. O., 149 Brooke 
Upper Clapton, London, E.— 

*Mit Combination Boot and Shoe Cleaning, 
^jkoiing, and Polishing Machine, for house- 
w and street purposes. 

m, THOMAS, W. P., & CO., 48 Hol- 
Viaduct, London, E.C.— Patent and 
?>roved Sewing Machines. 

Jfcp. TAYLOR, J. R., Bangswinford, 
aaley.— -An Improved Washing Machine 
We of wood and zinc. 



.1630. HEATH, HENRY, 105, 107 & 
109 Oxford Street, London, W.— Hat 
Makers at work, exhibiting the various pro* 
cesses in the manufacture of Soft-fitting Con- 
solidated Silk Hats, viz.— (1) Prom the calico 
foundation to the complete silk covered hat. (2) 
The manufacture of silk hats on cork bodies. 
(3) The manufacture of opera folding hats. 

, 1631. NORTjEAMPTONSHIREAND 
L£lCESrFERSHIRE BOOT AND 
SHOE MACHINERY CO., Limited 
(THE), 28 Priar Lane, Leicester.— (1) 

Ctttlan's Patent Heel Attaching, Pareing, and 
Bi^asting Machine. (2) Patent Heel Building 
Machine, 

Z632. TURNER, R., & SONS, Old 
Pactory, Redditch. — ^Wire-drawing Appa- 
ratus, with products of same in pins, brass and 
steel, needles of all kinds, &c. 

1633. WARWICK, J., 59 Hilton 
Street, Manchester.— Warwick's Patent • 
Oscillating Motion, applicable to all kinds of 
machinery in which a reciprocating or oscilla- 
ting motion is required. 

1634. XTNICUM PATENT AUTO- 
MATIC BUTTON-HOLE MACHINE 
CO. (THE), 31 Paternoster Square, 
London, E.C. — ^Patent Automatic Button- 
hole Cutting and Sewing Machine. 

1635. SALMON & CO., Victoria 
Works, Kettering, Northamptonshire. 

— (1) New Patent Machines for heel building 
and toe-piece rivetter combined, heel attacher 
and breaster combined, improved eccentric sole- 
cutting press, combined split lift and ranger, 
toe-cap perforating machines, eyeletting, hook- 
ing and punching machines, patent self-feeding 
eyeletting machine, iron lasts, sole and heel 
cutters. (2) Grindstones for engineers, elec- 
tricians, &o. 

1636. HOWE MACHINE CO., Li- 
mited (THE), Pactory, Glasgow.— Sew- 
ing Machines for family and trade uses. The 
original Elias Howe model, and the latest im- 
provements thereon. 

1637. TROTMAN, H, 228 Euston 
Road, London, N.W. — ^Permanent Ac- 
cordion Pleating Machine. 

1638. SHEPHERD, ROTH WELL, & 
HOUGH, Oldham Sewing Machine 
Works, Oldham.— (1) Sewing Machines 
having equal motions so that it will sew forward 
and backward. (2) Circular Knitting Machines, 
in which different sizes of cylinders can be 
used. 

1639. POCOCK, BROS., 235 South- 
wark Bridge Road, London, S.B.— (1) 
Solid Leather Toe-Tips. (2) Hygiene Self- 
ventilating Sock. (3) Machines used in their 
manufacture. (4) Patent Beds for invalids, 
with working models. 

. ^ 
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AXTOEBSON-LAING, S. J., Slitrig 
House, Hawick, Boxburghshire. {See 
Grmtp IX.) 

ABXTITDKL & CO., Bromley Street 
Works, Ashley Lane, Manchester. {See 
Group IK.) 

B ABIjO W, BOBEBT, Norfolk House, 
Dalston, Middlesex. {See Group XXIV.) 

BBIEBLT, JOHN HENBT, 58 & 
59 AlcLermanbury, Iiondon, E.C. {See 
Group IX) 

CHEMICAXi FAPBBS CO., Iiimited, 
(THE), 8 Iiombard Coiurt, Iiondon, 
3B.C. {See Group XIV.) 

COKE, ABTHXJB, 888 Oxford Street, 
London, W. {See Group XXII.) 



KTBKCALDY, JOHN, 40 West India 
Dock Boad, London, E. {See Group tV.) 

MC NABY MACHINES 00, LI. 
mited (THE), 68 Lombard Street, Lou* 
don, E.C. {See Group IX.) 

STANBABB MANUPAOTUKma, 
CO., Strand Arcade ; and St. Allnnmid' 
Churchyard, Derby. {See Group XXTF 

TUBNEB, M. A., & CO., 14 Gled 
how Terrace, South Kensington, Lon- 
don, S.W. {See Group IX.) 

WARD, CHABLES JAMES I 
Mitre Boad, Bidley Boad, BoohesM 

{See Group VL) 
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OROUP XIX.-JEWSLLEBY. 

SOUTH CENTRAL GALLERY. 

X642. HANOOCK & CO., 89 Bruton 
Street, New Bond Street, Iiondoii, W.— 
(1) Manufacture of Jewellery. (2) Silyer 
Plate. (8) Jewellery and Precious Stones. 

x6«. GIXTLLAKO, CABIiO, 116 Pic 
eadiHy, London, W.-<1) The introduction 
of open Arabesque work in gold and enamel. 
(8) Adopting the cutting of the stone in the 
litaxal K>rm of its crystal. 

itu. HIRST BROa, 18 Arlington 
Street, Myddelton Square, Clerkenwell, 
London, E.C. — Automatic - closing and 
Donble-snapping Bracelet. 

I 1645. WABHEB, MBS., 7 Pelham 
Race, South Kencdn^n, Iiondon, a W. 

-Galactoid. 

i60. WALDEMAB, LUND, & CO., 
•U Hatton Garden, London, B.C.— 

Amebomean Manufacture of Shirt Studs, 
OftUv Studs and Solitaires, in plain and en- 
lAred gold and real stones. 

1647. JONES, a., & SONS, 62 St. 
ntul^B Churchyard, E.C.; & 868 Hol- 
Dwray Bead, Iiondon, N.— Patent Safety 
^let Snap. 

16^ WEST, WTLLIAK, 42 Caroline 
toad, Birmingham. — (1) Improvements in 
fttaires and other dress fastenings. (2) Im- 



proTements in bracelet fastenings. (8) Im- 
proved Scarf Ring. (4) Improvements in 
brooch fastenings. (5) Improved Sleeve Links. 

X649. ABEBLIN, H. W., 178 Begent 
Street, London, W. — Improvements in 
clasps and rings for neckties and scarves ; also 
Tie Ketainer for white ties or any narrow tie ; 
also for sailors* knots and pin scarves. 

z6<o. HIBST, G0DFBE7, 1 Cleve- 
land Villas, Whitby.— A new and improved 
method of manufacturing jet ornaments. 

165Z. GBAT, E, & SON, 47 Clerken- 
well Green, London, E,C.— (1) Improved 
Flatting Mills for goldsmiths and jewellers. 
(2) Silent Running Lathes for scratch-brush- 
ing and polishing. 

Z652. PABKBS, A. E, 46 Warstone 
Lane, Birmingham.— ^An Alloy of Black 
Silver, for inlaying purposes, to supersede 
Niellowork. 

X653. ^* ^ Jewin Street, 

London, E.C.— Special features of utility 
and novelty in collar studs, shirt studs, fioU- 
taires, bracelets, brooches, watch keys, and 
pencil cases. 

COBBETT, W. W., 82 Southwark 
Street, London, aE {8ee Group iT.) 

CBOOKES, WILLIAM, 7 Kensing- 
ton Park Gardens, Lbndon, W. 
Group XIII.) 

GOLDSMITHS AND SILVEB- 
SMITHS MANUPACTUBING CO. 
(THE), 112 Begent Street, London, W. 

{See Group XXVIL) 
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AdverUtmentt. 



ANDERSON, ANDERSON, & ANDERSON, 

LaU ANDESSON, ABBOTT, and ANDSBSON, 

INDIARUBBEB, & OILSKIN MANUFAGTUBEBS, 

37, QUEEN VICTORIA STREET, LONDON, E.G. 




BEST QUALITY OILSKINS AND SOUWESTERS. 

/Google 



Digitized by ^ 



Or&ap XX. (East Quadrant). 



197 



LEATHER^ Sec. 

By H. Y. Dent, F.C.S., F.I.C: 

Leather consists of the skins of animals which have been so prepWed (whether by tanning 
or otherwise) that they are rendered soft and pliable when dry, and have no longer any 
tendency to undergo putrefaction when placed under such conditions as would render them 
liable to decomposition in their natural state. 

The early history of the manu&oture of leather is very obscure, and the precise nature of 
tbe material alluded to as leather by ancient writers is uncertain, the original words used being 
applicable to any description of prepared skins. 

The straps found in the wrappings of a mummy show that the material was known to the 
Egyptians, and it is evident that the Bomans must have attained to a considerable knowledge of 
the art of tanning, since Pliny describes hides as being tanned with bark, nut galls, and sumach, 
uid we have evidence of their skill in the ornamental shoes and boots worn by the Boman 
ladies. 

Several centuries appear to have elapsed withoat any advance of consequence being made 
in the manufacture of leather. We find in the fourteenth century ornamental embossed leather 
Bifflufactured in Spain, Italy, Flanders, and England, being used as tapestry, but this branch 
rfiadustry was subsequently neglected without any attempt being made to revive it until a 
wjaparatively recent date. The first English patent for tanning was taken out in 1627, and 
followed by others in 1635 and 1660. Improvements in the manufacture of leather were 
retarded for many years by the imposition of vexatious duties, the tax on leather not being 
abolished until the year 1830, and by the annoyances arising from tanneries being subjected to 
*lie inspection of the exciseman. 

It was not until the beginning of the present century that scientific men began to devote 
their energies to the investigation of the true nature of the changes which take place during 
the process of tanning, the leather manufacturer having been left to his own resources and powers 
»of observation in attempting to carry out improvements, or in discovering any new process. 

The attention of chemists has, for some years past, been directed to this subject with 
eoQ^derable success, although it must be admitted that their efforts have not been rewarded 
^th any such brilliant results as have attended their exertions in regard to many other 
Aamo&cturing operations. Scarcely any entirely new process of converting skins into leather 
l»ag been successfully carried out, the improvements that have been effected having chiefly 
^sisted in shortening the time expended in conducting the proverbially slow process of 
*Maung by adopting new methods of preparing the tanning liquors, and by making use of 
better appliances for cleaning and preparing the hides, which renders them less liable to injury 
^d &cilitates the absorption of the tannin. It is generally admitted that the quality of the 
leather now produced as regards toughness and durability is certainly not superior to that 
^nfactured fifty years ago by the old process of tanning with oak i)ark. The stoutest and 
Iwt hides are those imported from the Biver Plate in South America, which having been salted 
ttid dried, require to be brought back to the condition of fresh hides by steeping them in water 
to which is sometimes added brine, boroi, or carbolic acid, in order to prevent the hide being 
injured by the long soaking which is necessary to soften it. 

The depilation of hides by liming is one of the oldest methods known of loosening the hair, 
is still ea^tOnsively practised. The hides, however, are not now kept for so long a time in 
the liming liqtior as was formerly tiie case, since it has been shown that the lime may act 
'iDjnriously upon the hide. The object to be attained by this operation consists in the 
nponification of fatty matter and in the softening of the epidermis so as to allow of the hair 
l^ng easily removed as well as the fleshy partieles on the inner surface of the hide. Depilation 
ia also promoted by what is termed " sweating," which consists in subjecting the hides to a 
'light putrefactive fermentation by which the cuticle, carrying the hair with it, becomes 
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softened so as to be capable of being easily detached. This process involyes some danger of 
injury to the skin, unless care be taken to arrest the operation as soon as the required effect has 
been produced. Sugar, caustic soda, borax, calcium sulphide, and sodium sulphide, more 
especially the last, have been successfully employed as depilatory agents. A similar effect is 
also produced upon the hides by placing them in a revolving cage, the lower portion of which is 
immersed in water, the hides being thus exposed to the action of air and water alternately. 
The removal of the lime left in the hides is effected by soaking in water and ioomersing in weak 
acid solutions. In undergoing this treatment, which is technically known as ''raising,'' the 
skin becomes dilated, and is thereby brought into a condition in which it is more readily acted 
upon by the tanning liquor. With the same object, and also to increase their softness and ^ 
flexibility, the lighter descriptions of skins are subjected to a process termed ''bating," which : 
consists in exposing tbem to the action of the excrement of dogs and fowls, for which unsavomy 
mixtures various substitutes have been proposed, such as carbonate of ammonia, glacose, and ; 
weak acid solutions. Dilute hydrochloric acid has been successfully adopted by some tanners. 

Tannin or tannic acid is the name given to a powerfully astringent vegetable principle i 
obtained from different plants, and from different parts of the plants, which possesses the ; 
property of precipitating gelatine from solution and forming with it an insoluble componod. ' 
The character and quality of tannin depends upon the source from which it is obtained, and the 
condition in which the materials yielding the tannin have been collected, exposure to rain : 
exerting an injurious effect upon the tannin they contain. The number and variety of the i 
materials imported for the sake of the tannin they yield has been of late years greatly increased, j 
and instead of being limited to oak bark, nutgalls, sumach, and a few others, as was at one time j 
the case, the tanner has now at his disposal more than a hundred different varieties of materisl ] 
that are capable of being used as sources of tannin. The variation in the proportion and quality j 
of the tannin they severally yield is considerable. Much attention has been paid during the i 
last twenty-five years to the examination of these substances, and improved methods of estimatiiig } 
the amount and quality of the tannin they can severally be made to yield have been elaborated. 

The most valuable of these materials is uiidoubtedly oak bark, although there are others 
which yield a larger amount of tannin, and the following may be regarded as being amongBt 
those which are of the greatest commercial importance : — 

Valonia, which is t^e cup of an acorn imported from the Levant. 

Myrabolams, the dried fruit of an Indian shrub. 

Nutgalls, the excrescences found on a species of oak growing in Asia Minor. 
Dividivi, the seed-pod of a South American leguminous plant. 

Sumach, the powdered leaves and young branches of a shrub growing in the south el 
Europe. 

The material known by the names of Catechu, Gambler, and Terra Japonioa, consists of tin 
dried extract prepared from the wood and leaves of acacias and other trees growing in the east 

In tanning heavy sole leather upon the old system, which required a period of eigfafeea 
months, and sometimes much longer, to accomplish, the hides, after being brought into a proper^ 
condition to receive the tanning liquor, were placed in a pit with ground bark in altonisfo 
layers, in which they were left for a few weeks, and then transferred to other pits, this operat»m . 
being repeated with supplies of fresh bark until the hides were converted into leather. The pits ] 
were in some cases filled up with soft water or weak infusions of bark, stronger solutions himf^ ] 
employed during the latter part of the process. I 

The attempts that have been made with more or less success to reduce the time formerly • 
required for the production of leather are very numerous. Tanning extracts are now employed 
to a very large extent instead of oak bark, and various salts and weak adds are employed whicb 
are either used separately or mixed with the tanning liquor, such as alum, common salt, soda, 
ammonium chloride, chromate of alumina, pyroligneous acid, and weak hydroohlorio add, for the 
purpose of opening the pores of the skins and facilitating the absorption of the tannin. For; 
promoting the rapid tanning of skins, a method has been proposed for maintaining a oontinnow 
flow of the tanning liquor through the pit, and another for placing the skins together with ihm 
tanning liquor in rotating drums, the interior of which contain projecting ribs which exert 
beating action upon the hides. Processes have also been devised for forcing the liquor into the' 
hides by pressure, which are differently carried out. The skins are so ananged upon frames M 
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to fonn watertight bags which (ure filled with the tanning liquor from a cistern above, or they 
m suspended in air-tight vessels from whioh the air is exhausted, and in other processes they 
are placed in tanks capable of bearing a pressure of ten or twelve pounds per square inch, 
connected with hydraulic pumps. 

It is stated, thfit by some of the quick tanning processes adopted, a. very fair-looking 
Iieavy leather can be produced in from five to tep weeks. Excellent leather no doubt may be 
prodnoed in a shorter time than was formerly considered necessary, but leather prepared in such 
a rapid manner as that stated, to meet the demands for a low-priced article, can never compete in 
quality with leather that is manufactured by slower methods. 

With reference to rapid methods of tanning heavy hides, it must not be forgotten that the 
ise of strong infasions of tannin in the early stages of the operation have a tendency to close 
op the pores of the skin, and prevent the interior portions of a thick hide from being properly 
tanned, and also that in the old slow method of tanning, the skins absorbed other extractive 
matter from Uie bark besides tannin, whioh add to the valuable properties of the leather 
piodnoed. 

The tanning of some of the lighter descriptions qf leather is much more readily effected. 
Morocco leather is made from the skins of, goats and sheep, which, after being soaked, limed^ 
and otherwise prepared for receiving the tanning liquor, are sewn into bags, which are filled 
with a strong solution of sumach, and thrown into a tub of warm water containing a little 
iomach, in which the fioating 1;)ags are rolled about for a few hours, by which time, the skins 
Iwng very thin, they are sufficiently tanned for the purpose for which they are required. 

Some kinds of leather are not tanned, but are prepared by other processes. The skins of 
ttlres, kids, lambs, and sheep, are prepared for glove-making purposes by " tawing,'' the action 
[ of which is to combine a salt of aluminium with the gelatine of the skin. The skins after 
^ Mldng and liming are placed in what is termed a " bran drench,'* in order to open the pores and 
lemoYo the lime. This bran drench consists of a sour mixture of bran and water, which has 
been allowed to undergo the acetous fermentation. They are t^en steeped for a few minutes in 
;a solution of alum and salt, dried, and stretched. The skins required for making the finest 
^oalities of leather are softened by being kneaded with a mixture of fiour, water, and yolk of 
«gg8, worked up into a thin paste. 

Other descriptions .of leather are prepared with oil only^ ood oil being the description that 
is best suited for this purpose. 

Shamoy or chamois leather, originally obtained from the skins of the chamois, is now 
largely prepared from sheep skins, or from the flesh side of sheep skins that have been split by 
'Mchinery, and hence termed flesh splits." 

After the usual preliminary operations, the skins are scraped or "frized" on the flesh side 
jf ith a round knife, steeped in sour bran, and after having been pressed as dry as possible, are 
Kady to receive the oil which is forced into the skins by means of fulling stocks. The stocks 
work in a trough into which the oiled skins are placed, and beaten with heavy wooden hammers, 
afresh oil being added from time to time until a sufficient amount has been absorbed. They are 
then steeped in a weak alkaline solution to remove the excess of oil and dried. 

The stout bufi leather used for soldiers' belts is prepared in a similar manner, the excess 
«f oil being squeezed out by hydraulic pressure. 
I • Many attempts have been made to find some substitute for tannin in the manufacture of 
liflwy sole leather, which have been for the most part based upon the fact that certain salts, 
I fueh as alum and iron sulphate, form insoluble compounds with gelatine, but have been attended 
I vith Uttle success, with the exception of what is known as the chromate process. 
! The hides, after being prepared in the usual manner, are placed in a pit containing a weak 
wlution of potassium dichromate, alum, and sodium chloride, and are afterwards transferred to 
other pits containing stronger liquors. The astringent action of strong liquors, if applied at 
onoe to the hides, would, as in the case with tanning liquors, cause the surface of the hides to be 
I' drawn or wrinkled. After removal from the pits they are immersed in a solution of barium 
i chloride, in order to neutralize the action of^ any potassium dichromate that may be remaining 
in the hide ; they are then passed through clean water and dried. The action is very rapid ; 
heavy hides for sole leathers are finished in three or four weeks instead of requiring from six to 
eight months, as is the case with ordinary tanned leather. They are then treated with paraffin, 
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wax, and resin, which are introduced in such a manner as to secure the penetration of these 
substances through every portion of the hide. Leather is made by this process on a considerable 
scale in Glasgow, which is reported to be of excellent quality, and produced at a less cost than 
by the ordinary tanning process. 

An artificial leather, known as vegetable leather, is prepared by coating with mucilaginous 
substances sheets of carded wadding (made froii cotton waste) placed on hot metal plates, which 
are afterwards passed between hot metal cylinders, and coated with linseed oil and yegetable 
wax. Artificial leather is also made by coating some woven texture or paper with a flexible oU 
varnish in various colours. The strength of such material is increased by stout backings of 
linen cemented with caoutchouc, and a very strong useful substitute for leather is produced at 
one- third the cost of real leather. 



GROUP XX.— LEATHER, &o. 

.(EAST QUADRANT.) 

[For Saddlery, see , Ghrovp VL ; for Boots and 
SkoeSt see Group XVIIL'} 

1663. SOMERVELIi BROTHERS, 
Ketherfield, EendaL— (1) Waterproof E 
Boots. (2) Anhydrous Waterproof Leather, 
of various descriptions ^for the boot and shoe 
trade. 

Z664, SCHAFER, SCHERER, & CO., 
74 Hilton Street, Iiondon, E.C.— Patent 
Waterproofed Leather, such as Morocco, roan, 
hides, embossed leathers, &c. 

1(165. WARWICK, WALTER, 52 
Haworth Street, Bolton, Iiancasliire. 

— Improvements in Machinery employed in the 
manuiacture of leather. 

1666. WUjSON, EDWARD, Engi- 
neer, Exeter.— (1) Patent Disintegrator. (2) 
Patent Pinning or Striking Machine. (3) 
Butt Boiler. 

Z667. DUERESNE & IiXTDERS, 82 
Comnill, London, E.C,— Tanning Leather 
by electricity. 

z668. RANDALL, L. D., & CO., 
Standard Works, Wapping, London, 

E--(l) Horse Clothing, Oil Press Bagging, 
Bailway Carriage Seatings, Cast Cloths, Leg- 
gings, Gaiters, Ac, made from goat hair yam. 
(2) Impermeable Fluid, for rendering flax, jute, 
and hemp yams and cloth water-repellant and 
capable of resisting the changes of temperature. 
Specially adapted for cart and railway track 



1669. NORRIS, S. E., & CO., 66-58 
High Street, and St. FaiQ's Works, 
Shadwell, London, E. — (1) Photographs 
of Machines for preparing and currying leather, 
and for manufacturing leather miUbands. (2) 
Specimens of such manufactures,, induding 
patent wood-link belting, &c 

1670. CARPENTER BROTHERS, 44 
Wellington Street, New Kent Road, 
London, S.E. — Patent Leather Cuttiiig 
Machine, with samples of work. This machine 
is an improvement upon the old gauge-oattLng, 
and is worked by hand. 

1671. GUEST, WILLL^M, 21 Clifton. 
Road, New Cross, London, S.E. — (1) 

Improvements in the treatment of leather. (2) 
Special Stoves used in drying, &c. 

1672. DERMATINE SYNDICA.TE, 
7 William Street, Neate Street, Cambeiv 
well, London, S.E. — (1) Dermatine, a sub- 
stitute for leather, &o. (2) Substitates for 
india-rabber and. gutta-percha matenalB. 

Z673. JEFEBEY & CO., 64 
Road, Islington, London, N.— (1) Speci- 
mens of Embossed Leather, gUded and band* 
painted, for ' hangings and mural decoration. 
(2) Specimens of Jeffrey & Co.'s Embossed 
Lather Papers, gilded and hand-paintoft 
Many of these are reproductions of rare cJd 
Venetian and Spanish leathers. 

CAVE, H. J., & SONS, 40 Wigmore i 
Street, London, W. {See Group XXU^ 

COBBETT, W. W., 82 Southwark i 
Street, London, S.E. {See Group IV.) 

MERRYWEATHER & 80N8» 
Greenwich Road, 8.E.; and 63 Long 
Acre, London, W.C. {See Group ZZ., 
Queen's Gate Annexe.) • 
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Anderson, Anderson, & Anderson, 

(LATE ANDERSON, ABBOTT, AND ANDERSON,) 

IIIDIA-SUBBER t OILSKIN HANDFAGTDRERS, 

|37, QUEEN VICTORIA ST., LONDON, E.G. 

Worlcs 
iwardedatthe I.F. E. 



THE 

m GOLD HEDAL 

hd Special Supplementary 
Prize for 
6est Collection of 

M8' APPAREL 

CONSIST ING OP 

COATS. STOCKINGS. 
JOWS. BKOGUES 
WADERS. BAGS, Etc. 



MAKERS 
•f every description of 

LADIES' 
HTERPROOFS, 

FOB ' 

WALKING, 

DRIVING, 

GENERAL 

WEAR 



AWARDED 
GOLD MEDAL 
CALCUTTA. 



BUTVHILL FIELDS. 

Awarded at the I. F.E. 

GOLD MEDAL 

FOB 

FISHERMEN'S 

\!ATERPR0OF 
OILSKIN CLOTHIBa. 

CONSISTING OF 

Coats. Sou'-Westers, 
Jackets. Trousers. 



Capes. Leggings. 
Petticoats, Etc. 




MAKERS 
of every description of 

GENTS' 
WATERPROOFS 

FOR 

FISHING, 

SHOOTING, 

GENERAL 

WEAR. 

AWARDED 
GOLD MEDAL 
CALCUTTA. 



It Inspection of onr (last and splendid Stock kindly solicited. 

I ILLUSTRATED CATALOGUES POST FREE ON APPLICATION. 

ANDERSON, ANDERSON & ANDERSON, 

37, Queen Victoria Street, London, E.O. 
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INDIA-RUBBER AND GUTTA-PERC&A, &c. 

By H. Y. Dent, F.C.S., F.I.O. 

iouTCHOuc, or india-rubber, by which latter name this material is generally known in commerce, 
, the inspissated juice of a variety of plants growing for the most part in countries wliich 
PMCBS amore or less tropical climate, having a mean temperature of about 80^ F. It is obtained 
Om North and South America, Asia, and Africa, the finest quality being that imported from 
Itezil and known as Para rubber. This description of rubber is the product of several species 
tEem which abound in the dense forests growing on the banks of the Amazon and its 
libataries. The most important of these is the Ilevea Srasiliemis, which attains a height of 
tern 50 to 70 feet, the trunk being often as much as 3 feet in diameter. It flourishes best on a 
[fth alluvial soil that is periodically inundated, but so drained as not to allow the water to 



The milky juice is collected at the beginning of the dry season by making incisions with 
it&aieinthe trunks of the trees, from which the milky sap flows continuously for from two to 
I three hours into small clay basins prepared to receive it. The juice rapidly coagulates on 
«xpo6iire to the air, and is then dried by beiog held over a wood fllre, the smoke of which blackens 
tiierabber. When a sufficient thickness of rubber has accumulated upon the wooden bat used 
ifioldiiig the rubber over the flre, it is cut open and the rubber is obtained in the condition in 
tliich it is exported to Europe. The rounded balls of rubber known by the name of negrohead 
' only another form of Para rubber, but of inferior quality, on account of its containing 
•gments of wood and other impurities frequently to the extent of 25 per cent., which have to 
i Bubgequently removed by washing. 
The number and variety of rubber-yielding plants is very considerable. 
The Ceara rubber from Central America, obtained from Brazil, but from a different plant to 
M which yields the Para rubber, is perhaps next to it in quality. It is the produce of the 
fcnty Oladiovii, which will grow on a poorer soil and in a drier climate than the Heveas, 
billing the height of 30 feet, and after a growth of two years has a stem 4 or 5 inches in 
iuDeter. This tree is one of those which have been successfully cultivated in Ceylon. In some 
Mte of Central America, such as Mexico, Honduras, Panama, &c., rubber is obtained from a 
''^^^m (Castilloa Elasiicay^ the trunk of which is sometimes as much as 8 feet in diameter, 
to obtain the rubber it is customary in Panama to fell the tree, which will often yield as 
toch as 100 lbs. of rubber. 

The rubber from Assaiji, Java, and Bangoon is chiefly obtained from the Ficua Elastica, a 
Bge tree which in Assam attains the height of 100 feet. The juice obtained from this tree 
Stains less rubber than that from the American tree, frequently not more than 10 per cent. 
^^iM of from 20 to 35 per cent. The reckless and wasteful manner in which the juice was at 
;*«tiine collected by the natives threatened the destruction of the trees producing it ; but better 
lotions have since been made, and the trees are now cultivated in regular plantations, the 
being that the Assam rubber is acquiring much greater oommercial importance than was 
CMB a few years ago. 

^ Borneo, Singapore, Sumatra, Penang and other islands of the Malayan Archipelago, 
nbberig obtained from a climbing plant having a very thick stem (Urceola Elaatica), which can 

tapped after three years* growth. The rubber is of a somewhat hard and fibrous character, 
^ good quality, and well adapted for the manufacture of ebonite and other purp^oses. 
[ The Mozambique and Madagascar rubbers are also obtained from a climbing sKrub, of which 
m are several varieties yielding different qualities of rubber ; but as no care is taken by the 
Datives to separate the different qualities, the rubber as imported does not command a high 
P'ioe. Plants yielding rubber extend all across Tropical Africa, of which the Landolphia 
tirhii (named after Dr. Kirk, who introduced the seed intp Indi?i) is th^ most valuable. From 
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every part of the stem of these climbing plants exudes, when cut, a milky fluid which dries very 
quickly, and is collected by the natives, who cover their arms with it until a mass of aome 
oonsiderable thickness has been accumulated, which, when sufficiently dry, is peeled off. 

The quality of rubber is estimated commercially by its elasticity, odour, and freedom from 
mechanical impurities, the various descriptions of rubber being generally distinguished by th» 
name of the place from which they are severally obtained. Within the last few years consideraUi 
attention has been paid to the cultivation and acclimatization of the more valuable rubber- 
producing trees, and in 1876 and 1877 measures were taken at Kew for raisiDg seedlings of th< 
South American plants, 2000 of which were sent out to Ceylon, where the plants are now beiaj 
cultivated with some prospect of success. Caoutchouc has been known since the discovery d 
America by Columbus, whose notice it did not escape. It is alluded to by Juan de Torquemadi 
who, 250 years ago, speaks of it as being used for shoes and for waterproofing the clothing of th 
Spanish soldiers. The first account of this substance that can be regarded as in any way scieniifl 
is to be found in the ' Transactions of the Academy of Sciences ' for the year 1736, as given ^ 
M. de la Cbndamine, who was despatched by the French Government on a scientific mission H 
South America, where he found caoutchouc in use by the natives for boots, bottles, and syringa 
but it does not however appear to have been applied to any practical purpose in Europe null 
nearly the close of the 18th century, when a patent was taken out in the year 1791 for il 
application to waterproofing purposes. The solvent first employed was oil of turpentine, bnk 1 
1823 coal-tar naphtha was proposed by Macintosh, and has been more generally used up to 1i 
jiresent time for dissolving caoutchouc. 

Improvements in the modp of working and using the material rapidly followed each otlK 
In 1820, Hancock invented a machine for working up the rubber as imported into a uniform fll 
homogeneous mass, termed a masticator, a modification of which is still used for the sal 
purpose, and by means of which the rubber is rendered more permeable to liquids and redue 
to a condition in which it is more readily acted upon by solvents or other chemical reagents. 

Caoutchouc is altered in its character by being subjected to changes of temperatd 
becoming hard and rigid at 32° F., and quite soft at a temperature of 212° F. It is also lial 
to deterioration by exposure to light and air, a thin film of caoutchouc being soon converted I 
oxidation into a brittle resinous substance when exposed for any length of time to atmospbti 
influences. 

In 1843, the important discovery was made by Charles Goodyear in the United States, J 
Thomas Hancock in England, that by mixing the caoutchouc with sulphur and subjecting] 
mixture to a temperature a little above that of the melting-point of sulphur, the character 
the rubber was changed, and that after undergoing this treatment the rubber, whilst retaini 
its elasticity, was not acted upon by the usual solvents, and was no longer affected by chaoj 
of temperature as is the case with the pure caoutchouc. 

This process, to which the name of vulcanizing has been given, is carried out in various^ 
The proportion of sulphur used, the temperature to which the mixture of caoutchouc and sulpl 
is subjected, and the time during which it is exposed to this temperature, varies according to 1 
quality of the rubber, the thickness of the sheet to be vulcanized, and the nature of the proA 
desired to be obtained. 

The proportion of sulphur usually employed in making vulcani;sed sheet may be ttkea 
from one-sixteenth to one-tenth the weight of the rubber. If the proportion of sulphur / 
increased to about one-third the weight of the rubber, the temperature raised to SOC^F^* 
the time be increased to from 12 to 24 hours, or even longer, as is frequently the case, the 
becomes converted into the hard brittle substance known as ebonite or vulcanite. 

When a mixture of caoutchouc and sulphur is exposed to the sun's rays,,^he caoutcho 
becomes slowly vulcanized to some extent, of which property advantage is taken in the mai 
facture of hats and helmets, made of segments of cork cemented together with a solntioB 
rubber to which a little sulphur has been added, this small amount of sulphur causing t 
cement to increase in hardness and toughness, which would not be the case if the sulphur t 
been omitted. It is to this continued action of sulphur upon caoutchouc by exposure to ]|| 
that rubber goods so frequently become hard and brittle, which is more especially the case w)l 
any excess of sulphur beyond that actually required for vulcanizing has been employed. 

Bubber is also vulcanized by metallic sulphides containing a slight excess of snlphtir, tH 
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liQlphid66 of lead, antimony, and zino being those most generally employed. The red vulcanized 
jiiibber, which, when properly mannfactnred, retains its elasticity for a very long time, is prepared 
means of antimony sulphide, and its durability is probably due to the fact that rubber, when 
MDed in this manner, is less liable to contain an excess of free sulphur. The mixture of 
pontohouo and sulphur is spread over the fabric to be waterproofed, which is then subjected, 
kfiom two to three hours, to a temperature of from 240^ to 280^ F. 

I The high temperature to which it is necessary to subject the goods to be cured in order 
n ensure perfect vulcanization of the rubber prevents this process being adopted when the 
kbrics to be waterproofed consist of siUc or wool, since they could not be subjected to such a 
nperature without being injuriously affected. The light waterproof cloaks and coats now so 
Beially worn are not therefore *' steam vulcanized," as it is termed, but are subjected to what 
^koown as the cold curing process, which was first proposed by Parkes in 1843. The vulca- 
zation of the rubber may be effected by either dry or moist heat. 

Siir£aoe vulcanization of the rubber is effected without the assistance of heat by exposing 
bembber to the action of the vapour of chloride of sulphur, or to a solution of chloride of 
ilphiir in carbon disulphide. In waterproofing fine double texture cloths of silk and wool a 
1^8 is adopted which was first proposed ten years ago, which consists in covering one of the 
|D&ce8 of each piece of fabric to be united with a solution of rubber, and passing the covered 
n&oes of the fabrics over a roller mounted in a vessel containing a mixture of chloride of 
^ur and carbon disulphide. The coated fabrics are then passed between a pair of nipping 
BieB, which causes the two rubber-covered surfaces to adhere together. A. vulcanized double 
Vbue fabric is thus obtained without employing heat and without injury to the fabric. The 
ttiiescription of grey vulcanized rubber, known as A " quality, leaves after ignition only a 
^ amount of residue, but the lower qualities generally contain varying proportions of zino 
% French chalk, whiting and other mineral matters, which decreases the elasticity of the 
i^ber, and are added for the most part with the object of increasing the weight and lowering 
a cost. 

^eial matter is however sometimes added for the purpose of hardening the material and 
ideriDg it better adapted for special purposes. The rubber used in dentistry, which realises a 
Qr high price, is mixed with a variety of pigments for the purpose of imitating the colour of 
ognms and giving to the mixture the necessary solidity. 

The manufacture of artificial ivory is another case in which pigments are used with 
inderable success, although the product hitherto obtained does not possess the elasticity and 
idity of refid ivory. 

Various substitutes for rubber have at different times been proposed which, although they 
toot be considered as in any way comparable to rubber, are nevertheless capable of being used 
niany purposes. The basis of most of these is linseed oil, which has been boiled down to a 
^ fluid ; to this is added rosin, shellac, pitch, fibrous matter, powdered wood, &a, thus 
a mass that is capable of being converted into boxes, match cases and various ornamental 
pcleg. Linseed and other drying oils treated with sulphur, or treated with chloride of sulphur 
|W« the name of " vulcanized *' oil, are also much employed for the purpose of imitating rubber, 
i. Hany attempts have been made to utilize waste vulcanized rubber by working it up with 
p caoutchouc, and by other methods which have formed the subject of numerous patents, but 
Pftoduct obtained is of very inferior quality, and can only be worked up into low class goods. 
^«ized rubber is largely used for insulating purposes, as well as for valves, tubes, springs, 
washers, Ac, and in the form of ebonite for insulators, acid pumps, battery cells, and 
*el8 for holding corrosive liquids. 

I ^ compositions of which rubber forms a part are very numerous. It is used in the 
IfttBfacture of kamptulicon and other coverings for floors, artificial whalebone, artificial leather, 
N^ and laequers, oombs, knife handles, as well as msiny others. 

f QoTrA-.pBBOHA, which, as regards many of its properties, is not unlike caoutchouc, is obtained 
m. the juices of trees, of which there are several varieties belonging to the natural order, 
pNace«, growing for the most part in Singapore, Borneo, and other islands of the Eastern 
|*bipelago. The word gutta is of Malay origin, signifying gum, whilst percba represents the 
me of the tree whicli yields it. The juice is obtained by felling the tree and cutting rings in 
^ ^fk, from whioh the sap flows. This is allowed to coagulate (to effect which it is sometimes 
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necessary to apply artificial heat), and is tiien kneaded into the rounded masses in which it is 
imported into Europe. 

Gutta-peroha has long been known as an article of curiosity, but received no practical 
application in Europe prior to the year 1843, when it was introduced into England by William 
Montgomery, ' who had been for some years assistant-surgeon to the Besidency at Singapore, 
and who successfully exerted himself in drawing attention to the valuable prpperties possessed 
by this substance, rendering it readily adaptable to a great variety of purposes. The crude 
gutta-percha is cleansed from the extraneous matter it contains by being passed through 
machinery which tears it to pieces ; it is1.hen drawn into a task of water heated by steam, ia 
which the heavier impurities are separated by subsidence. The gutta is collected together and 
transferred to a masticator or kneader heated by steam, against the sides of which it is fordbly 
squeezed by a revolving cylinder which expels the air, the gutta being worked up into a perfectly 
homogeneous mass. For special purposes the gutta is further purified by being forced in a 
melted condition through strainers, by which treatment fragments of bark and other ligbt 
substances are eliminated, and after being again passed through the masticator the gutta is 
the highest condition of commercial purity. ' 

The purified gutta-percha is usually kept in sheets varying in thickness, and to obtain it in. 
this form the gutta-percha as received from the masticator, and still in a warm plastic conditioiit 
is passed through rollers adjusted to the nature of the sheet required ; these rollers are cap«M». 
of being drawn together sufficiently close to produce the thin tissue which is now so mnch nstl 
instead of oiled silk. 

If exposed for any length of time to atmospheric influences it becomes friable and britfil 
from the effects of oxidation, and it is therefore advisable that articles made of this matedi 
should be kept in water, or in a dark cool place. ' 

Gutta-percha is largely used for insulating purposes ; its great plasticity renders it admiral 
adapted for taking impressions, and for the manufacture of tubes, bottles, and other ortidel 
whilst its indifference to acids makes it invaluable for many chemical purposes ; bottles of tiii 
material are employed for holding hydrofluoric acid, a substance which corrodes glass vei 
rapidly. Gutta-percha is sometimes mixed with lime, clay, magnesia, and other mineral matte 
with which it is capable of being combined to the extent of 25 per cent, without losing ii 
plastic properties, such mixtures being used for handles, picture frames, and other purposes ft 
which the pure gutta-percha would be too soft ; it is also mixed with colouring pigments f<Jl 
ornamental purposes, and with tar and rosin for cementing gutta-percha to wood. Gatta-percfai 
is altered in its character by being subjected to the action of chloride of sulphur, and is 
easily softened by heat after this treatment. 

There is considerable difference in the quality and value of conmiercial gutta-percha, till 
lower qualities being obtained from plants which yield an inferior description of juice. Balat^ 
obtained from the "bullet tree " of British Guiana, was at one time used to a considerable extent 
for mixing with gutta-percha, but very little is now imported. 

1683. MOSSES & MITCHELL, 6^* 
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[jPVw use of Gutta-percha, (fee, in Electrical Insu- 
lation^ see Group XIIL ; for Artificial Lea- 
ther, see Chrovp XX; for Kamptulicon, see 
also Group XXII.'] 

x68i. INDIA-BUBBEB, GUTTA- 
PEBCHA & TELEGBAPH WOBKS 
CO., Limited, Silvertown, London, E. 
— India-rubber and Gutta-percha Baw Mate- 
rial and Manufactured Articles. 

1682. HEMBBT & CO.» 16 Newgate 
Street, London, E.C. — Linoleum, with 
paper foundation for damp walls, made with 
borders on one side for dados >r without, for 
covering entire wall or ceiling. 



Chiswell Street, London, B.C.-VnIaffl- 
ized Fibre, hard and flexible. Hard is a sub- , 
stitute for metals, vulcanite, ebonite, ivory. »c* 
Flexible, for rubber, leather, percha, &c. 

1684. COBDING, J. C. & CO., 18 
PiccadiUy, London, W.— Native Bubberffl 
raw state as collected, and also in various stagwj 
after cleansing, masticating, &c. 

1685. MATLAND, G. B. & T. C, 1^ 
& 182 Commercial Boad, London, 
— Improved process of manufacturing denture* 
&c., from vulcanite and celluloid. 

1686. WATSON, EDWABD, 34 south 
Back, Canongate, Edinburgh.— Snwu- 
tutes and application of india-rubber, vulcan- 
ized and un vulcanized. 
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i{S87; CiO&DtNG, GEOBGE, 125 Be- 
Street, Iiondon, W. — (1) Patent 
Mber-proofed Cloths and Patent Mats and 
Sponge Bubber. (2) Patent India-rubber 
mu Stnds, Moulds, and Dies for Manufactures. 

WABITE, W., & CO., 28 Gre- 
iham Street, Iiondon, £.C. — Specimens 
BustraiiDg the application of India-rubber to 
nrioQs uses. 

> OAUSSEN, D. (Agents, J. C. 
COEDma & CO., le PiccadlUy, Iion- 
don, W.)— The V. W. H. Patented Hollow 
Corrugated Vulcanized India-rubber applied 
IryaiioTis purposes. 

1690. BRIT ISH XYLONITE CO., Li- 
taitod (THE), 124 High Street, Homer- 
ian, London, E.— Xylonite and Oelluloid 

sheets, rods, and tubes, for oombs, piano keys, 
M% handles, surgical instruments, and electric 
litteries. 

HUTH, A. H., Bolney House, 
Dnismore Oardens, London, S.W.— 

Hpioyements in the manufacture of India- 
Mbber, gutta-perbha, and the allied products. 

-ASBESTOS CO., Limited (THE 
JSSHED), 161 Queen Victoria Street, 
*^[)xi, B.C. {See Group IV.) 

WNWETT, J. T. B., eo Anglesey 
net, LozellB, Birmingham. (See Group 

tir.) 

BIED, p., Ss CO., 11 Great Castle 
pBet, Begent* Street, London, W, 

Ormtp Vl) 



BODY, WILLIAM, Wittersham, 
Ashford, Kent. {See Group VL) 

CALENDEB*S BITXTMEN TELE* 
GBAPH AND WATEEPROOP CO., 
Limited, 101 Leadenhall Street, Lon^ 
don,E.C. (See Group XIIL) 

COBBETT, W. W., 82 SouthWark 
Street, London, aW. (See Group IV.) 

COl»BABD, J., & CO., 85 HoUoway 
Boad, Islington, London, N. (See Choup 

XVII. ) 

HABTLEY, BEGINALD, Carshal- 
ton, Stirrey. (See Group VL) 

HXTTH, A. H., Bolney House, Ennis- 
more Gardens, London, S»W. (See (h-oup 
XIIL) 

PEAT, HENBY, & CO., 178 Picca- 
dilly, London, W. (See Group VI.) 

BANDALL,H.E., Ladies Lane; and 
Wood Street, Northampton. (See Group 

XVIII. ) 

STEWABD, JAMES HENRY, 406 
Strand, London, W.C. (See Group 
XXVIIL) 

WINTEB, a, 9 & 11 Sussex Place, 
Queen's Gate, South Kensington, Lon- 
don, aw. (See Choup XVIIL) 

ZINGLEB, M., 18 Buckland Cres- 
cent, Belsize Park, London, N.W. (See 
Group XX.) 
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Manufacturers to the 



War Department. 





WM. WARNE & CO.. 

Mil Bililiiir HiifactiiiiiTi!, 

patentees of tbe 

MAGNETIC-CtJT INDIA RUBBER THREAD, 

Red Mineralized India Rubber, 

Jvr Vahes, Washers, and Hose, fir Tropical Climates, &c. 

Kr©-w 3MoviJ.ca.©<a. Secixxxless DECose, 

THE NEW MOULDED ENEMAS, 
CATHE*rERS AND BOUGIES. 
THE MARVELLOUS TOOTH BRUSH, 





The "Hand Emollient" and *^Suitan's^* Bath Bhush. 

The " Prince of Wales," Omnium Gatherum," "Mineralized Cor- 
rugated," Sultan," " Premier/' and "Gordon" Tobacco Pouches. 

Royal Aromatic Elastic & Imperial Bands. 

MANUFACTURERS OF 

EVERY DESCRIPTION OF INDIA RUBBER 

Sheets, Valves, Washers, Buffers, Cord, India Rubber & Canvas Packing, 

Delivery & Suction Hose Pipes for Fire Engines ^ Steam Packets ^ &c. 

Gas Tubing, Lawn' Tennis Balls, Enemas, Syringes, Catheters, Water Beds, &c. 

THE ARMY AND NAVY REBULATION COATS AND CLOAKS. 

Piece Goods, Cart and Wagon Covers, Air-Proof Beds, 
Cushions, &c. Solid India Rubber Mats and Matting. 



29, GRESHAM STREET, e.g. 




MILLS 



■Tottenham, LONDON. 
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ptROUP XXIL— FURNITURE 
AND ACCESSORIES— FANCY 
GOODS. 

SOUTH CENTRAL GALLERY. 

for Bronzes and Alloys, see Group 11. ; for 
Mmehold Fixtures, see also Group III. ; for 
iMamfactwe of Carpets, see Group IX ; for 
1% and Mat-mdkingy see also Group IX. ; 
i/br Glass und China, see Group XXIII. ; for 
Paper Hangings, see Group ZZFJ.] 

1698. SANDERSON, A., & SON'S, 52 
toere Street, London, W.— (1) The 
onsdale Wall Decoration. (2) The Patent 
gram Paper, which is washable, hygienic 
a waterproof. 

1699. HARRIS, J. F. & G., 58 Wilson 
wet, Pinsbury, B.C.; and Orange 
lfeet» Gravel Iiane, Southwark, Lon- 
ffl, 8.E. — Mouldings and Fancy Wood 

Boorations. 

rVTQO. BETJEMANN, G., & SONS, 86 
P&40Pentonville Road, London, N. 

2(1) Expanding Dressing CJases. (3) Triple 
|»DiD^ Travelling Bag. (3) Quadrant Open- 
r% (4) Eulyarde Cigar Bos Lock. (5) 
rt"hi8 Perfume and Spirit Stands. (6) 
d>le Opening Glass Ink Bottle Cap. (7) 
ntical Table Bell. (8) Spring Back Desk. 
I Improved Patent Bookslide. 
1701. LEE, R. J., 6 Savile Row, Iion- 
n,W.— Patent Table Chair, the Duplex. 

tjOiDALTOlT TIMB-LOCK SYN- 
ICATE, Limited (THE), 69 Coleman 
teet, London, E.C.— (1) The Dalton Sys- 
i of Burglar-proof Safes and Safe Bolt Work. 
I The Dalton System of Fireproof Safes, 
fe Deposit Vaults, Iron and Steel Doors. (3) 
»Dalton Permutation Lock. (4) The Dalton 
*l Time Lock and Double Guard Lock. 
) The Dalton Unlocker. 

pa. PRATT, C, & SONS, ^ North 
~ B, Bradford.— (I) Furniture and Up- 
(2) Floor Coverings and Wall 



JH WALLACE, W., & CO., 151, 153 
^tain Road, London, E.G.— Combina- 
Bedroom Suite and Patent Furniture. 

3S COKE, ARTHUR, 339 Oxford 
*fjet,London, W.— (1) Patent Self-drying 
^^mk. (2) Improved Manufacture of 
»J»talfields Silk. [Hand loom in operation.] 

W CAmiRON, AMBERG, & CO., 
P Little Britain, London, E.C.— 
"nberg's Patent System of Letter Filing. 

j7o8. WILKINSON, T., & SONS, 
ghcan Works, Great Hampton Street, 
piJungham. — Patent Pelican Ware, or 
p^tamiBhable ' Electro - Plate, decorated in 
mm. ) 



1709. WALLACE, MRS. WIL- 
LOUGHBY, 3 Eastern Villas, South- 
sea.— A Revolving Tidy Table. 

1710. ALLEN, JAMES, Queen's 
Hotel, Leeds. — Chair of Lnproved Construc- 
tion for hotels, clubs, and general purposes, 
with immovable joints, without braces. 

17x1. PAICE, ALEXANDER, 46 
Union Street, Ryde, Isle of Wight— A 
Double-action and Expanding Writing Cabinet. 
Especially designed for the boudoir, yachts, 
ships, &c., where room is an object. 

1712. EITTON, jSDWARD B., Pair 
Lea, Great Malvern.— Pivot Seats for all 
positions, specially designed for use behind shop 
counters. 

1713. FOLEY, ARTHUR, Pisherton 
Steam Cabinet Works, Salisbury.— (1) 

Patent Economic Combination of Chimney Piece 
and Coal Receptacle. (2) Patent Combined 
Fender and Coal Vases, to fit any size hearth. 

1714. BEAUMONT, E. C, & CO., 48 
Imperial Buildings, Ludgate Circus, 
London, E,C.— Table Punkah. 

1715. PEAR, E. J. C, Hampton Park, 
Redland, near Bristol.— Zephyrifer or Air 
Bringer. Consisting of an automatic fan or 
punkah, operated by mechanical or electrical 
means. 

1716. LAMhCERS, C. L. [H., 2 Rose- 
worth Terrace, Gk>sforth, Newcastle- 
on-Tyne.— Improvements in panels, plates, 
and name plates of all kinds of metal or com- 
pound metals, and the method of producing and 
filling up letters, figures, and designs in such 
plates. 

1717. GAINSPORD & CO., 163 to 167 
Borough, London, S.E.— Improved Writing 
Table. ^ 

1719. SIMPSON, W. B., & SONS, 100 
St. Martin's Lane, London, W.C. — 

Anglo^Limages Enamels, with patented system 
of sectional jointing as in stained glass. 

1720. JEPPRIES, A., & CO., 107 New 
Oxford Street, London, W.C; and 
Grove Works, Clapham Junction. — 

Improvement in the. manufacture of white 
mouldings, gold picture frames, and- artists* 
materials. 

1721. LYLE, JAMES, 57 Bishopsgate 
Street Within, London, E.C.— Patent 
Portable Folding' Furniture, Tables and Rout 



1722. HAMPTON & SONS, Pall Mall 
East, Charing Cross, London, S.W.— 

Combined Library Steps and Easel. 

1723. HALL, JOSEPH, Whamcliffe 
Chambers, Bank Street, Sheffield.— <1) 

Autopert Biscuit Box [self-opening]. (2) Spirit 
Canteen [combined lock-up liquor frame and 
receptacle for cigars, &c.] (3) Dram Flask 
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[cup and flask combined]. (4) Non-conductor 
for tea-pota, &o. (5) Egg-cutter, or apparatus 
for opening eggs. 

1724. GROTH, L. A., 80 Pinsbury 
Pavement, Xiondon, B.C. — Producing 
Architectural Ornaments from wood or other 
fibrous pulp. 

1725. WALSH & BRIEBLBY, 58 & 59 
Aldermanbury, London, E.C.; & 26 
Oldham Street, Manchester.— Improve- 
ments in umbrellas, consisting of the using of 
tubular ribs into which the scams are inserted 
[Seel's Patent]. 

1726. BBOWN, WILLIAM & 
FRANE:, & CO., Eastgate Bow, Ches- 
ter.-^Patent Wood Mosaic, formed of small 
blocks of woods end-grain upwards for orna- 
mental interior work. 

1727. FOBBEBTEB, H., 5 Margaret 
Street, Hanley, Stoke-on-Trent. — New 

Method of Inlaying Wood. 

1728. NEW PATENTS DEVELOP- 
MENT ASSOCIATION, Limited 
(THE), 49 Glengall Boad, Old Kent 
Boad, Surrey.— (1) Improvements in the 
production of designs on wood in imitation of 
carved work. (2) An Improved Process of 
cleaning imitation carving on wood. (3) Im- 
provements in producing designs or figures on 
or in wood in imitation of carved work. (4) 
Improvements in and apparatus to be employed 
for the process of producing designs or figures 
on or in wood in imitation of carved work. (5) 
An Improved Machine for carving, milling, 
drilling, cleaning, and other similar operations. 

1729. DAVIS, HENBY ALBEBT, 
13 Poultry, Cheapside, London, E.C.— 

The Patent Oompactum Umbrella. 

1731. OBMEBOD, EDWABD, West 
Drayton, XJxbridge. — Improved Painting 
and other Brushes. 

1732. HINDE BBOTHEBS, la City 
Boad, London, E.C.; and 103 Sufifolk 
Street, Birmingham. — Improvement in 
brushes. 

1733. HOBSEY'S PATENT BBOOM 
& BBUSH MANUPACTUBING CO., 
Limited (JOHN G. HOBSEY, Man- 
aging Director), 37 Queen Victoria 
Street, London, E.C. — Patent Machine- 
made Steel-fastened Brooms and Brushes, each 
tuft being separately secured with steel fastener 
in a solid stock. 

1734. MASTEBS, JOHN, 175 Gk)swell 
Boad, London, B.C. — Improvement in 
brushes for technical and manufacturing pur- 
poses. 

1735. PIEBBEPONT, DB. EVELYN, 
22 Old Burlington Street, Bond Street, 
London, W. — Patent Thorough Cleansing 
Teeth Brushes, adapted to the shape of the 
mouth. 



1736. MILBOUBNE & HUM- 
PBlBEYS, The Willow WarehouBe, 
Bridgewater Viaduct^ Knott Hill, 
Manchester. — (1) The Mancbefcter Skip, 
with improved fastener, undetacbal)le clogs, 
unbendable ends, sides, and lid. No nails, j 
screws, or bolts. (2) Mill DofSng Skip, u 
described above. (8) Warehouse Wagon Srip. 

1737. COLLEAN, JOSEPH ALPEED, 
Sea view, Swanage, Dorset.— Plaiting, 
Weaving, Printing, and Perforations in Straw. ] 

1738. loewenstabb:, a d., & 

SONS, 210 strand, London, W.C.— New 1 
Begulation Military Buckles, exhibited irith j 
war medals attachea. ! 

1739. AABON, SONS, & CO., 18 1 
J ewin Street, Pore Street, London, E.CI; 1 
and 1 Coppinger's Bow, Dublin. j 
Patent One-Hand Self-opening Umbrella, aoit^'j 
able for parasols and sunshadea (2) Mohiir ] 
Cloth Umbrella. ( 

1740. THOMASSON, T., & CO., Sllvtt ' 
Street, Worcester. — Improvements in fast* 
enings for travelling and other trunks, illiis> 
trated by a selection of models and full-sized 
finished articles. 

1741. LLOYD, SAMITEL, & CO., 
Drayton Works, Sidney Street, Wolver- 
hampton (1) Patent British TraTellicg 

Trunks. (2) Patent Invulnerable Travellin| 
Trunks. (3) Patent Invulnerable Deed Boxai 
(4) Patent British Deed Boxes* 

1742. CAVE, H. J., & SONS, 40 Wi| 
more Street, London, W. — (1) Portmai" 
teaus. (2) Travelling Bags. (3) Dress Bii* 
kets. (4) Hampers for laundry use. 

1743. DBEW, J., & SON, 83 FiccadilV 
Circus, London, W. — Inventions in travd* 
ling equipment and dressing and traTelling 
bags. I 

1744. SCOTT, a. W., & SONS, 48 Oldj 
Compton Street, Soho Square, London, 1 
W.— (1) Fitted Luncheon Baskets. (2) Uu^l 
way Luncheon Baskets. (3) Buckets and Hili- 1 
tary Cooking Canteens. (4) Artistic "Wickar 
Furniture. (5) Game Panniers for the moon. 
(6) Water Bottles, enamelled iron, felt coTered. 

1745. WICKEJB EUBNTTUKB CO. 
(THjB), 59 Wigmore Street, London, W. 
—(1) Despatch Basket-making Machine. (8) 
Improved Atmospheric Gas Apparatus. 

1746. JACKSON, W., 106 Denbigh 
Street, Fimlico, London, 8.W.— Gamp 
and Barrack Furniture, and Patent Cork Cloth 
and Silk as a buoyant fabric. | 

1747. HENDBY, WHYTE, & STRA- \ 
CHAN, National Floorcloth aad Lino- 
leum Works, Kirkcaldy.— Linoleum. 

1748. LINCBUSTA & GENERAL 
DECOBATING CO., Limited (THSIX \ 
184 Oxford Street, London, W.— Combif 
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1749. STOBY BBOa & CO., IiAnoas- 
ter.— A new Fabrio for the deooration of walla 
in lien of paper. 

EtBES, W. A.» 1 Fairbridge 
, Fairbridge Boad, Upper Hol- 
toway, London, K". — Improved Cornice 
Bob BingB, and Patented Cornice Poles. 

1751. EYLES, MBa J. F., Clarence 
fffia, Fowls Grove, Brighton.-~A Pair 
d Wreaths, made from the bones, eyes, ears, ftc, 
which have been formed to imitate 
|m«8, leaves, &c. 

W & CO., 406 Oxford Street, 
•n ; Branches : Iiancaster, Idyer- 
^ Manchester. — Decorators and Furnish- 
k Her liajesty the Queen and the Boyal 
(1) The Fnmiture and Appointnients 
estibule in the Arab style. (2) A 
ig>room in the style of Lonis XIY. 
Period). The chairs and panels are of 
, from the Royal Windsor Works. (3) 
idam Dining-room. [The whole of the 
arranged in the Boyal Pavilion being 
id by GUlow & Co.] N.B.— As the 
Pavilion must *be removed at the close of 
ibition, permission has been obtained 
of the building and the whole of the 

lY, W. & T., Digbeth, Birming- 
1; and 14 to 16 Cow Cross Street, 
' E.C. {See Group XL, Queen's Gate 

S*OXJB & CO., Iiane End Works, 
on and Tamworth. {See Group III.) 

LXJMONT, G., & CO., 13 Bed Iiion 
, London, W.C. {See Group XV.) 

yVTNJjJSSE & CO., City Saw Mills, 
tDundas, Glasgow. {See Group III.) 

StTBB, JOHN, 66 Beaufort Street, 
ea, Iiondon, aW. {See Group III.) 

ITWOOD, SAMXJEIi, Bolton ; 

Newgate Street, iLondon, XI.C. 
up XI.) 

IBB & SON'S IiOCK & SAFE 
Limited^ 128 Queen Victoria 
, Ijondon, E.C. {See Group X.) 

rSTAIililNB GLASS CO., Li- 
. CPTTR), 86e Clerkenwell Boad, 
»B.C. {See Group XXIII.) 

2GHOBN, GEOBGE, Albert Cot- 
. Glebe Street^ Inverness. {See Group 

LjfAH ADAY & SON, 3 Bemers Street, 
^^tod streets London, W. {See Qroup 

(JAXTNTLBTT, C, & CO., Union 
factory, Trowbridge, Wilts. {See Group 
IX.) 



HANCOCK, HENBT, 25 Claylands 
Boad, Clapham Boad, London, S.W. 

{See Group XXIV.), 

HAWKSLBY, THOMAS, 857 Ox- 
ford Street* London, W. {See Group 
XXIV.) 

EDBSMABY & CO., 16 Newgate Street, 
London, E.C. {See Group XXI.) 

SJ5NNEDY, WTTiTiTAIvr, 70 Bobert- 
son Street^ Glasgow^ {See OuiMe, Souttt 
Promenade.) 

KING, J. H., 64 Linthrop Boad, 
Middlesbrough. {See Group XXIV.) 

LANGTON,'B., & SON, 9 King Ed- 
ward Street, London, E.C. {See Group 

xvn.) 

LTLE, JAMES, & CO., 57 Bishops- 
gate Street Within, London, KC. {See 
Group XXVL) 

MEBBY WEATHEH & SONS, Green- 
wich Boad, S.E. ; and 63 Long Acre, 
London, W.C. {See Group XI., Queen's Gate 
Annexe,) 

MOBTON, JOHN, 223 Oxford Street, 
London, W. {See Group XXIV.) 

NEWTON, JOHN, 97 The Chase, 
Clapham, London, B.W. {See Group in.) 

OSBOBN is SHEABMAN, Paulton 
Works, 334 King's Boad, Chelsea, Lon 
don,S.W. {See Group XXVI.) 

FABBY; JOHN, Eagle Foundry, 
Broad Street, Birmingham. {See Group 
XXIV) 

FABTBIDGE, JOHN, 29 City Boad, 
London, E.C. {See Group XVI.) 

PATENT LIQT7ID EIBE-PBOOP 
CYANITB paint CO., Limited 
(THE), 82 Bishopsgate Within, E.C. ; 
and Gunter Grove Works, Chelsea, 
London, S.W. {See Group XIV.) 

PATENT MYCBNIAN 3MCABBLE 
CO., 6 Bunhill Bow, London, E.C. {See 

Group III.) 

BOWLATT, JOHN, 37 Wellington 
Street, Leicester. {See Group I.) 

SIMPSON, W. B., & SONS, IQO St. 
Martin's Lane, London, W.C. {See Group 
III.) 

STOBMOUT, JAMES G., 112 Lionel 
Street, Birmingham. {See Group ,VL) 

VEBTFY BBOS., 54, 56, & 58 Call 
Lane, Leeds. {See Group XXIX.) 

WETHKRED, LIEUT.-COL. E. B., 
100 Herbert Boad, Woolwich, Kent. 

{See Group XXIV.) , 

WOOD, J. P., 324 City Boad, London, 
KC. {See Group XVIL) 

YATES, WILLIAM, Sherston, near 
Malmesbury, Wilts. {See Group XXIV.) 
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GROUP XXIII. 
POTTERY AND GLASS. 

WEST QUADRANT. - 
[For Optical Glass, see Group XXyllL; for 
Glass Apparatus^ see Group XXVIIL'] 

1759. KNOWIiES, HEWHY, Albion 
Works, Woodville, Burton-on-Trent. — 
Improyements in Kilns.— (1) Models of Patent 
Continuous or Semi-continuous Direct Action 
Kilns. (2) Models of Patent Detaohed Down- 
draught Ovens and Kilns, with continuous 
direct action. (3) Model of Patent Fireplace 
for kilns, ovens, glass and oth^r furnaces. (4) 
Model of Patent Binding for kilns, ovens, &c. 
(6) Model of Patent Perforated Bottom for 
kilns, ovens, &c. (6) Samples of Sanitary 
eipes, Fire Bricks, Tiles, Terra Cotta, &c., 
Durnt in H. Knowles's patent kilns. 

1760. CRAMP, J. P., Finedon Iron 
Works, near Wellingborough. — Kilns for 
drying and burning bricks and other articles. 

1761. TUPPEB, W., 86 Parrock 
Street, Gravesend. — An Improved Coping 
Tile to prevent the percolation of damp down 
party walls above roofs. 

1762. ENTDESTRUCTIBLB ENA- 
MEL CO., Limited (THE), 35 Dudley 
Boad, Wolverhampton.— Vitrifiable Litho- 
graphs and Photographs in enamelled iron. 

1763. CAKTDY & CO., Limited, 11 
Queen Victoria Street, London, E.C.— 
(1) Patent Vitreous Buff, Bed and Glazed 
Terra Gotta. (2) Patent Terra Cotta and 
Stoneware Facing and Paving Bricks. (3) 
Patent Kiln for burning these bricks, and 
glazed stoneware, sanitary pipes and appliances. 

1764. GAUSBY, J. B., 75 Wellington 
Boad, Edgb^ston, Birmingham. — De- 
corating walls, ceilings, &c., with enamel and 
other materials. 

1765. BOWEB, J. T., 56 Bayfbrd 
Boad, Sittingboume. — (1) The Solid 
Comer Brick Moulds. (2) The Adjustable Bed 
Plate. 

1766. DOULTON & CO., Lambeth, 
London, S.E.— (1) Fireproof Flooring, made 
of hollow blocks, thus combining lightness with 

. strength. (2) Water Heater, by which a con- 
stant flow of water at boiling point may be 
obtained at a moment's notice. 

1767. GILDEA, JAMES, Dale Hall, 
Burslem, Staffbrdshire ; and 30 Hol- 
bom, London, E.C. — New process of paint- 
ing on clay with coloured clay. 

17^ WEBB, THOMAS, & SONS, 
Glass Works, Stourbridge.— (1) Various 
new methods and improvements in the manu- 
facture and d^rnjbioB of crystal and coloured 
glass. (2) The^wlyJavented and Patented 
iJelf-acting Fountain, speei^Uy designed for the 
.dinner-ilbable^ vW8^xAtQ*X> or drawing-room 
owindo5^. * • 



1769. FOSTEB, B. K, 83 York Street, .. 
Westminster, London, S.W.— Eruatallos, 

a new patent method of decorating glass and 
other surfaces, whereby all colours and designs 
are beautified, and effects produced having the 
character of silk, satin, plush, &c. 

1770. WEBB, BDWABD, White ; 
House Glass Works, Wordsley, Stour- i 
bridge. — Improvements in the ornamentation ^ 
of glass. 

177X. BIJDD, JAMES, 17 Heygate ' 
Street, London, S.E.; & 55 & 66 [ 
Chancery Lane, London, W.C. — (1) An \ 

improvement in tbe manufacture of ornamental J 
glass. (2) An improvement in the conBtruc- . 
tions of ceilings. (8) An improved method or [ 
process of imparting to glass the appearance of f 
marble or other stones. (4) An improved \ 
method of ornamenting or decorating glass in % 
imitation of mosaic or similar work. | 

1772. SCHIJLTZ, J. C, 1 Laurenoa t 
Poimtney Hill, London, E.C. — (1) Im- \ 

provements in Stopping Bottles. (2) Improved '< 
Bottle and Stopper for beer and aerated wateia. . 

1773. HEBMAJN", W. D., Cropper's 

Hill, St. Helens, Lancashire. — ImproTC- 
ments in the combination of refuse materials 
of glass works with other substances for the 
purpose of making flags, bricks, tiles, and other 
like fictile or vitreoas articles ; also filter stones, 
grindstones, &c., which improvements are aim 
applicable in the case of similar materials frov 
other sources than glass works. 

1774. LITTLE, C. P,, 10 Pitzroy 
Street, Fitzroy Square, London, W. — 
(1) Latest methods of painting clay, faienod^ 
and china adapted to tiles, vases, and archi- 1 
tectural pottery. (2) Methods of using enamehi | 
on glass and painting it in grisaille. (3> |; 
Various kinds of Pottery and Glass ColeiuL f 
(4) Metals used in decorating pottery and glaaa^ ^ 
including lustres. (5) Methods of painiing ^ 
linoleum and Japanese leather paper. f0) ' 
The new process of paintiug woollen fiBibjEA I 
with indelible dyes. ' 

1775. BOSE, J., & CO., Coalport^r 
Shropshire; & 35 Bloomsbury Sdreet, 
Oxford Street, London, W.— New Dengns 
in useful and ornamental china. 

1776. GLENBOBQ UinOBT FTELB 
CLAY CO., Limited (THE), 4 West 
Begent Street, Glasgow. — (1) Dunnachie'a 

Patent Continuous Ee^enerative Gas Kiln, for 
burning fire-bricks, sanitary ware, pottery, &c., 
without smoke. (2) Dunnachie's Patent Dry- 
ing Stove. (3) Dannaohie's Star Heating 
Stove. (4) Improved Fire Clay and Silica. 
Bricks. | 

1776. CBYSTALLINE GLASS CO., 
Limited (THE), 96e Clerkenwell Boad, 
London, E.C. — Improvements in the treat- 
ment of vitreous and glazed surfaces for 
decorative purposes, whereby a permanent 



Digitized by 



Group XXIIL (West Quadrant). 



215 



crystalline or crystallized effect ia produced, 
especially with reference to glass of all colours 
and tints used for window and other decora- 
tion, and for obscuring' glass while in no 
way interfering with its light-transmitting 
jrjperties. 

1777. OEIGINAL CRYSTOLBUM 
CO. (THE), 200 Begent Street, London, 
W.— An improved and novel method of imitat- 
ing ancient stained glass called Benaissance. 

! 1778. SHARPE, M. T., 8 Oampden 
Hill Road, Kensington, Ijondon, W.-- 

Mirror Decoration. Likenesses and other 
decorative subjects are so painted on the glass 
that the glass itself protects them from injury. 

1779. PLBXIBLE GLASS CO. (THE), 
294 High Boad, Kilburn, London, W.— 

Flexible Glass and Process of Manufacture. 

1780. BJLNDQ, G. L., 8 Apsley Boad, 
Great Yarmoutli. — Poison Bottle Safe- 
guard. 

1781. BUST, J., 155 Buckingham 
Palace Boad, London, S.W. — (1) Varied 

, Antique Grlass. (2) Improvements in the 
manufactaro of vitreous slabs for painting 
upon or otherwise colouring. (3) Enamel and 
Vitreous Glass Mosaics. 

1782; PBLLATT, APSLEY, & CO., 
Falcon Glass Works, 17 St Bride 
Street, Ludgate Circus, London, E.C< — 
(1) Etching upon glass. (2) Printing mono- 
grams, crests, arms and badges upon glass. 
(3) Cutting upon thin glass. (4) Club and 
Hotel Table Glass. 

1783. MACKIE, W., Turk's Head 
Yard, Tummill Street, London, E.C.— 

Patent Glass-blowing and Shaping Machines. 

1784. TOUGHENED GLASS "CO., 
Limited (THE), 75 Leadenhall Street, 
London, E.C. — Toughened Glass [Verre 
TreiDpe] : toughened crystal table glass, plain 
and decorated ; toughened lamp glasses ; 
toughened glass for chemical and laboratory 

178s AKT TILE CO. (THE), 92 
i'alcon Boad, Battersea, London, S.W. 

MJlass Tiles for walls, hearths, floors, &c. 
{Bees* Patents]. 

1786. COOKE & TALLACK, 74 
wnford Street, London, S.E. — Perm a- 
•at Art Painting [by hand] on back of mirrors. 
This' work is executed between the glass and 
■Uyer. 



1780. GBIPPIN, T. PBATHEB- 
STONE, 7 Mandeville Place, Portman 
Square, London, W.— Hermetically-sealed 
Glass, China, and Earthenware Vessels. 

BALPOXTB & CO., Lane End Works, . 
Loughton and Tamworth. (See Group 
III) 

BOLTON" & PABTNEBS, Limited, 
Malago Vale Works, Bristol ; and 4 The 
Sanctuary, London, S.W. (See Group 
XIVO 

DALLIS, D. C, 12 Crane pourt. 
Fleet Street, London, E.C. iSee Group 
XXVI.) 

POULIS, JOHN", 28 Market Place, 
Musselburgh, Midlothian, 1^.B. iSee 
Group XI.) 

GABBETT, E. L., 8 Myddelton 
Square, London, E.C. (See Group IV.) 

HONYWOOD, THOMAS, Courtenay 
House, The Causeway, Horsham. (^See 
Group XXVI.) 

JOHNSON", WILLIAM, Cardigan 
Works, Leeds. {See Group IIL) 

MINTON'S, Limited, Stoke-upon- 
Trent. {See Group X.) 

MULLEB, EMILIUS, 147 Gower 
Street, London, W.C. {See Group XXIV,) 

OBMEBOD, EDWABD, West Dray- 
ton, Uxbridge, London, W. {See Group 
III.) 

PABBY, WILLIAM, 12 Lower 
Street, Caellippa, Bangor. (See Group 
III.) 

PONTON, ARCHIBALD CAMP- 
BELL, Viewfield, Parkstone, Dorset- 
shire. {See Group III.) 

BEDGBAVE, GILBEBT B., Mus- 
weU HiU, London, N. {See Group III.) 

SHABMAN, JOHN, 81 Liverpool 
Boad, Islington, London, N. {See, Group 
IIL) 

SIEMENS, P., 12 Queen Anne's Gate, 
Westminster, London, S.W. {See Group 
XVL) 

VINCENT, WILLIAM, Arborfield, 
near Beading, Berks. (iSfee Group VI.) 

WILSON", BOBEBT, 68 Fleet Street,, 
London, E.C. {See Group IIL) 
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Hempers Newly-Invented Patent Removable Spi^ngs will be found most 
advantageous, and far B^ore economical than those at present in use. They can be taken off, 
and be replaced by the wearer without the least trouble. 

Mr. HEM PEL, Dental Surgeon, 379, Strand, W.C. 

GEORGE MASON & Co.'S (LIMITED) ? 

SPECIALITIES FOB INVALIDS : ESSENCE OE BEEE, 
CONCENTRATED BEEF TEA, SAVOBT MEAT LOZENGES, &c., &c. 

BRiTrsH Medical Journal :—" On the whole we caa speak well of the care and skill with which this fjuctory is 
condacted, and of the high character of its prodacts." 

In aAdition to many others, we are honoured with orders from, the following Hospitals^ which shotUd givetia 
Medical Profession and the Public the strongest possible prv>f of the excMence of our Manufactures : — 

Brompton Consumption Hospital. I Chelsea Hospital for Women. 



University College Hospital. | Cancer Hospital, Brompton, &c., &c. 

Samples of oxir Specialities for Invalids can be tested at Exhibit 1562) Group 17, Eastern Annexe- 
Op ALL Chemists akd Gbocbbs, and frou 

417, KING'S BOAD, CHELSEA, LONDON, S.W. 
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VI CTOR" TURB INE.! 

The Victor embodies the results of all the latest research and 
experiment in its department of applied Mechanics, and marks a 
new era in the Construction of Turbines. . 

Generally known throughout the World, but more particularly in 
Great Britain, United States, France, Rusbia, Italy, &c., &c. 

FLOU R MILL MACHINERY. 

Send for Special Catalogues to 

FREDERIC NELL, 



By Appointinent to tlie Health. Exhibition, 1884, and International Inventionc 

Exhibition, 1885. 



CONTRACTOR AND BOILER SETTER, 
High Street, Sutton, Surrey ; and Horse Shoe Wharf, Upper 
Thames Street, City. _ 

Now ready f Svo. pp, 520, price lOs. 6d, 
A Fifth thoroughly Revised EDmoN, embodying the Act of 1883 and all Reported 

Decisions to date. 

THE PATENTEES' MANUAL: 

Being a Treatise on the Law and Practice of Letters Patentj 
especially intended for the use of Patentees and Inventors. 
By JAMES JOHNSON, of the Middle Temple, Barrister- 
at-Law; and J. HENRY JOHNSON, ASSOC. INST. C.E., 
Solicitor and Patent Agent. 

LONDON: 

LONGMANS, GREEN, & CO., PATERNOSTER BOW; 
STEVENS & SONS, 119, CHANCERY LANE. 
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GROUP XXIV.— CUTLERY, 
IRONMONGERY, &c. 

WEST QUADRANT. 

for NaU and Sorew-mahing MacMnery^ see 
Section X.] 

1801. DAY, EDWARD JOSEPH, 
'.C.8., M.O.H., Dorchester. — New Com- 
'wtion Stethosoope. Easily carried in the 
uscoat pocket ; four shapes combined in one 
ethoscope. 

1802. READ, JEFFERSON, 17 
kOgosta Street, Birmingham. — The 

fcanum Process of silver-plating steel or iron 
ithout the use of copper, mercury, or any 
Bier metal or alloy. 

BOUTCHER & CO., New Boad, 
it, Middlesex. — ^Universal Spanner 
carriage caps, octagon and sexagon nuts, 
heads, &c. 

1804. CLARK, WIIiIiIAM,5280xford 
^ wi, London, W. — (1) Hor^e Clippers. 
» , She^ Shears. (3) Hair Clippers. (4) 
Cutters. 

% WEBBER, E. B., 9 Holland 
!Pa<t Aston Road, Birmingham.— (1) 
itent Horse Clippers. (2) One Hand Toilet 
(3) Saw Set. 

1806. TYSON, JOHN, 38 Pleasant 
Iwet, Liverpool. — Portable Hand Tool for 
^ up the flanges of steam pipes, &c. 

1807. HARTSHORNE, LIEUT.- 
()LONEL A. G-., 14 Eaton Terrace, 
"•ton Square, Iiondon, S.W.— Combined 



M JELIiEY, SON, & JONES, 186 
Ptoiars Road, London, S.B. — (1) 
^piwed Window Sash "Fastener. (2) Lock 
■nuture. (8) Self-acting Railway Carriage 
^ Lock. (4) Slipping Apparatus for re- 
N>ng fallen horses and other animals. 
L1811. ER0H:NE & SESEMANN, 8 
jtice Street, Manchester Square, Lon- 
^ W. — (1) Surgical Instruments and 
wances. (^2) Improved method for apply- 
% warmth or cold to any part of the body for 
^'Kbg inflammation and relief of pain. 

1812. BiAWKSLEY, THOMAS, 357 
^oid Street, London, W.— (1) Sets of 
mps^ Splints gf different patterns of the 
J' H. patented corrugated vulcanized 
^dia-rubber. A pin leg cushioned with ditto, 
w counteract jar. Ambulance or Hospital 
wttresaes [single and double] of ditto. (2) 
: Otacoustical Instruments to aid the 
(a) Flexible Tubes conveying sound 
■u^t from speaker with bin-aured and other 
j>'- pieces and special shaped collectors, 
fed) Portable Instruments of varying shapes 
tod material, as horns, trumpets, resonators. 



walking sticks, fans, &c., &c. ; Shells and 
Auricles to wear on head ; Ear Plugs to keep 
out sound and water, (e) Audiphones convey- 
ing sound by means of the teeth. 

1814. LOMBARD I, WILLIAM, 4 
Argyll Place, Regent Street, London, 
W.— (1) Automatic Mallet for filling teeth. 
(2) Improved Forceps. (3) Appliances for 
regulating teeth. 

18x5. HEMPEL, A. C, 379 Strand, 
London, 'W.C. — Patented Improvements con- 
nected with removable springs for artificial teeth. 

1816. JONES, DR. G. H., 57 Great 
Russell Street, Bloomsbury, London, 
■W.C. — Improved Patent Dental Lathe and 
Electric Dynamo for illuminating the mouth. 

1817. CHUBB & SONS' LOCK AND 
SAFE CO., Limited (THE), 128 Queen 
Victoria Street, London, E.C.— (1) Patent 
Safe Door Locks. (2) Double Bitted Key 
Locks. (3) Gunpowder and Acid Proof Locks. 
(4) Push and Pull Door Locks. 

1818. JOHI^^SO]^, WILLIAM S., 103 
to 107 Wellington Street, Glasgow.— 

Improvements in locks. 

1819. PLUMPTON, GEORGE, Albion 
Tool and File Works, Warrington, Lan- 
cashire. — (1) Patent Gasfitters' Outfit or 
Combined Pliers and Screwing Tackle. (2) 
Improved Cutting Pliers for telegraph and 
wire-workers' purposes. (3) Improved G«s- 
fitters' Pliers, &c. 

1820. BAUER, J. C, 11 Comerford 
Road, Brockley, London, S.E.— (1) Patent 
Link Spanners. (2) Patent Screw Stocks and 
Dies. (3) Patent Self-gripping Tube Vices. 
(4) Patent Self-gripping Lathe Chucks. 

1821. MARRIAGE, T. a, & CO., Bell 
Street, Reigate, Surrey. — Improvements in 
cans or vessels for containing oil or other 
liquids, and air-tight cylinders for containing 
dry goods. 

1822. KAYE, JOSEPH, & SONS, 
Patent Lock Works, South Accommo- 
dation Road, Leeds ; and 93 High 
Holbom, London, W.C. — (1) Locks 
and Fastenings for both inside and outside 
railway carriage doors. (2) Locks and Fasten- 
ings of every kind for stations and offices. (3) 
Corrugated Oil Cans and Bottles, for locomo- 
tives, carriages and waggons. (4) New Patent 
Coupling. (5) New Patent Railway Waggon, 
Tip, and other Cart Door Holders. (6) Col- 
lector for excess fares and other tolls. (7) New 
Patent Rsdlway Reservoir Penholders. 

1823. VERITY BROTHERS, 98 High 
Holbom, London, W.C; and 54, 56, 
& 58 Call Lane, Leeds.— (1) Improved 
Means of opning and closing skylights, 
dampers, ventilators, &c. (2) Cramp for fixing 
wall and ceiling boards. (3) Automatic Pivot 
for looking glasses. (4) Improved Chimney 
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Cowl. (5) ImproyementB in reyersible windows 
and in securing and ventilating same. 

1824. lyrKTiHTJISH, IL, & SOl^S, 85 
Fetter Iiane, Xiondon, E.C.— Furniture 
Fittiugs. 

1825. I^ATENT BAIiIi CASTOR CO., 
Jjiimted (THE), 218 Upper Thames 
Street, Iiondon, E.C.— Patent Ball Castors 
for furniture. 

1826. PIKE, WTLLIAM HETmY, 
Albion Hotel, Lanark, N.B.— Alarms for 
door knobs, windows, till drawers, and cup- 
boards, &c. 

1827. PARRY, JOHN, Eagle Foundry, 
Broad Street, Birmingham.— (1) Castors 
for furniture and bedsteads. (2) Toilet Glass 
Movements. (3) Bolts. (4) Drilling Lathe. 

1828. FOl^TAmE, A. C, 3 Bennett 
Street, Fitzroy Square, Iiondon, W. — 
Patent Frictionless Castor for furniture and 
machinery. 

1834. MORTON, JOSEPH, 223 Ox- 
ford Street, London, "W.—Improvements in 
cutlery. 

Z835. MORTON, G. & J., 39 Cheap- 
sideTliondon, E.C.— (1) Novelties in cutlery 
and fancy goods. (2) Special New Designs 
and Inventions in razors, knives, scissors, and 
pencils. 

1836. DOUGLAS, C. D., & CO., 15 
Queenhithe, Upper Thames Street, Lon- 
don, E.C.--(1) Patent Springless Latch-Bolt 
Iron and Brass Mortice and Kim Locks. (2) 
Patent Springless Night Latches with small 
keys. (3) Patent Open Sesame Lock Furniture, 
no screws to work loose, — all working parts 
hidden. (4) Special Mortice Lock, large size ; 
actuated by clockwork, exposing working parts, 
showing springless lock in action. (5) Patent 
Safety Automatic Springless Locks for railway 
carriage doors, which latch and lock the door 
in shuttmg, without force or noise. (6) Patent 
Springless Mortice Locks, actuated by pulling, 
pushing, or turning the handle either way. 

1837. BENNETT, J. T. B., 60 Anglesy 
Street, Lozell's, Birmingham.-~(1) Spring 
Hinges. (2) Improved Sash Fasteners. (3) 
Stair Rods. (4) Improved Method of applying 
india-rubber to boots and shoes. 

1838. McCORMACK, W. J., Wig- 
wam, Paignton, South Devon.— Improve- 
ments in screw stocks and dies. 

X839. !B0YD, henry p.. Iron Manu- 
facturer, Southampton. — Forged Iron 
Screws, for the construction of composite ships, 
railway chairs, flat-bottomed rails, and general 
wood and iron work combined. 

1840. NUNAN, EDWARD, 8 Port- 
land Mansion, Castle Street, London, 
W.-^l) Hose Coupling. (2) Scissors. (3) 
Garden and Lamp Shears. 



1841. COUSINS, JOHN WAED, 
Portsmouth.— Surgical Instrumenta, indu- 
ding pins, needles, needle-holders, trocars, 
tourniquets, aspirators, safety injector^, syringes, 
gags, stethoscopes, trusses, aural intrameuts,&C' 

1842. WRIGHT, ALFRED, 40 Mar- 
garet Street, Cavendish Square, Lon- 
don, W. — The Atmonemetor, an iostnimeD^ 
for the production, distribution, aud adminifrj 
tration of spray for medical and other pnrposeatj 

1843. FOLEY, JAMES J., Eiversdal&j 
Midleton, Co. Cork, Ireland.— Improv^ 
Adjustable Fracture Box. J 

1844. D A V I E S, J. N., Ystrol 
Rhondda. — Leg Suspension Compound Frao^ 
ture Apparatus. ! 

1845. COCKING, JOHN T., SSWelJ 
beck Street, Cavendish Square, LondoBt,^ 
W. ; and Plymouth.— Poroplastic, in sheetej- 
formed splints, spinal jackets, &c. .j 

1846. EVANS & WORMTJUi, t 
Stamford Street, London, S.E.— (1) ^ 
ford's Steel Measurmg Tape. (2) Mould 
Zinc. (3) Splints, (4) Folding and M 
Inclined Plane. (5) Folding Stethoscope. ' 

1847. MttLLER, EMILIUS, 1 
Gower Street, London, W.C.— Impn« 
ments in the manufacture of artificial eyes. 

1848. MAW&SON,AldersgateStro 
London, E.C. — Improved Apparatus 1 
moving helpless patients. 

1840. JUPP, P. A., 29 Mitre Stre( 
Blaok&iars Road, London, aE.— Fob 
Door Check and Spring. 

1850. TANENBERG & SONS, 
Trinity Street, Leeds.— Watch and OS 
Makers' Tools. 

1852. LEAKE, BARNETT, & 
Arthur Street, Oxford Street, Londl 
W.C. ; and Birmingham. — (1) Pat 

Automatic Fastener for doors, gates, &o. 
Rod Holders and Stair Eye. (3) Wardii 
Stays. 

1853. WILKINSON, G.W., 6 Still 

Abbott's Terrace, Kensington, Londj) 
W. — Atmospheric Gas Soldering Iron, 

1854. JONES, WILLIAM C.,2aW 
Street, Chester. — (1) Improved Cafitot- 
furniture. (2) Locks and Bolts. 

1855. WHITE, WILLIAM, FA 
30a wimpole Street, London, 

Springless Locks, with simple and secoie 1 
niture. 

1856. STANDARD MANUFA 
TURING CO., Strand Arcade; m 
Saint Alkmund's Churchyard, Derby 
Patent Duplex Locking and Bolting Appani 
for washing, wringing, and mangling maott 
boards. Also doors, gates, pens, &c. 

Z857. KING, J.H.,64LinthorpeBol 
Middlesbrough. — - Patent Donble Act! 
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tm Lock and Key, speoially adapted for 
ifes, latches, &o. 

WmaBE, K J. E., & JAMES 

ALOAIELNrS, 48 Batoum Gardens, 
f, Kensington Park, Iiondon, W.— Self- 
[isteriDg Tap for measuring liquids. 

1859. GUENER, H. T., 24 Thaives 
n, Holbom Circus, London, B.C.— 
ieni Antomatio Fastening for double doors 
bookcases, wardrobes, &c. 

!S6o. WOOD, O. S. P., Crown Works, 
rmingham. — Improyements in fasitenings 
safes or strong room doors, shown on Wood's 
^nt wedge, &i]l, and fire-resisting Victor 

861. TUCKEB & BEEVES, 55 Great 
Bsell Street* London, W.C. — Premier 
tui Locks and Lock Furniture. 

B6r. MASET, JAMES THOMAS, 
I west Ferry Boad, MiUwaU, Lon- 

1. E.— Protection of letters in pillar and 
t letter boxes. 

64. LEA, EBEDEBICK, 19 Buck.- 
luun Street, Strand, London, W.C.— 
Lever Sash Fastener. 

His. HANCOCK, HENBY, 26 Clay- 
to Road, Clapham Road, London, 
'.—The Paragon Automatic Bolt. 

FEIBCE, WTTiTiTAM ADAMS, 
: Bank House, Woolstone, Hants.— 

8, Latches and Door Furniture. 

57. YATES, WILLT ATVr, Sherston, 
r Malmesbury, Wilts.--Upright Fur- 
18 Castor, constructed in two parts, remov- 
ifor packing or other purposes. 

K.MORLEY, WILLIAM, 66 
mer Road, Plumstead, London, 
—Invention to prevent nuts and bolts from 
ing loose. 

ig. GILL, W. A., 9 Arthur Street 
t, London Bridge, London, E.C.— 
Dved Means of fastening door handles to 
spindles. 

"0. WILKINSON, JOSEPH, The 
8 Globe Castor Works, 26 Stanhope 
% Birmingham. — A direct bearing 
f revolving on hardened steel balls — suit- 
br all furniture. 

t. BYRNE, C. PITT, 2 Pamham 
18, Aoton, London, W. — Improved 
istment for looking-glasses. 

2. TARLING, CHARLES, St. 
nas, Swansea.— Improvements in fold- 
eps. 

3. LOWE, JOSEPH W. (care of 
BERRY, 42 Fetter Lane, Fleet 
>t, London, E.C.) — Improved Hollows 
ioonds in Metal. These planes have an 
!ing screw to the wedge and cutting iron. 

•djusting screw to wedge and cutter could 



be adapted to other planes, either in wood or 
metal. 

1874. BARLOW, ROBERT, Norfolk 
House, Dalston^ Middlesex.— -Improved 
Curtain Hooks, Rings, Toilet Pins, and an 
Improved Sewing-machine Needle. 

1875. PATENT TRIANGULAR 
NAIL CO., Limited (THE), 50 Gresham 
Street, London, E.C. ; and Birmingham. 
— Patent Triangular and Patent Ribbed Nails. 

1876. JUDSON, D., & SON, 77 South- 
wark Street, London, S.E.— Tacks, Pins, 
&c. 

1877. MASON, ROBERT WILLIAM, 
3 Northumberland Terrace, High Road, 
Chiswiok, Middlesex.— Tracheotomy Ga- 
nula. 

1878. REES, HENRY, Bolingbroke 
Grove Villas, Wandsworth Common, 
London, S.W.; and Battersea. — Orna- 
mental Metal Plates, Tablets, Bookbinding, 
Tiles, Panels and Ceilings. 

1879. HYLAND, W. G., 87 Coldhar- 
bour Lane, Camberwell, London, S.E. — 

An Improved Hook, for suspending curtains and 
for other purposes. 

1880. EMDIN, A., 8 & 9 Duke Street, 
Little Britain, London, E.C. — Improved 
Rings for hanging pictures. 

1881. WETHERED, LIEUT. - COL. 
E. R, 100 Herbert Road, Woolwich, 
Kent.— (1) Patent Swing Hammock. (2) 
Silent Rocker Bassinette Stand. (3) Window 
Blind Furniture. (4) Venetian Blind Cleats. 
(5) Self-locking Sash Fastener. (6) Sash 
Stop, to lock sash in any position. (7) Pulley 
Blocks. (8) Domestic Fire Escape. (9) 
Mortise and Rim Locks, spring and springless, 
for house use. (10) Railway and other Carriage 
Door Locks, springless and spring. Locks all 
self-returning and self-shooting bolts. 

ARNOLD, SAMUEL, 18 Bartho-i 
lomew Road, Kentish Town, London, 
N.W. {See Group XII.) 

BEAUMONT, G., & CO., 13 Red Lion 
Square, London, W. (^See Group XV.) 

BRADLEY, W., 18 CoUegiate Cres- 
cent, Broomhall Park, ShefBLeld. (See 
Group IV,) 

CHUBB & SONS LOCK & SAFE 
CO., Limited, 128 Victoria Street, Lon- 
don, E.C. {See Group X,) 

COPPARD, J., & CO., 35 HoUoway 
Road, Islington, London, N. (See Group 
XVIL) 

COXETER, J., & SON, 23 & 24 
Grafton Street East, Tottenham Court 
Road, London, W.C. (See Group XIIL) 

DENTON, S. G., 26a Hatton Garden, 
London, E.C. {See Group XXVIIl) 
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EDWABDS, G., Whitby Xiodge, New 
Thornton Heath, Surrey. {See Group 
XXVnL) 

TTATCDY PATENT PICK CO., Shef- 
field. (^See Group IL) 

MACIiEOD, MAIiCOIiM, 66 Deans- 
gate, Manchester. {See Group III.) 

MAIiET, lilEUT.-COIi. HABOIJ>, 
15th Hussars, Boyal Barracks, Dublin. 

(See Group VL) 

MITTON, PAUIi, 69 Oxford 
Street, London, W. {See Group VL) 

MOIiE, BOBEBT, & SONS, Granville 
Street, Birmingham, Group XXV,) 

OBMEBOD, EDWABD, West Dray- 
ton, Uzbridge, Ijondon, W. {See Group 



PATENT NUT & BOLT CO., Limit© 
(THE), London Works, near Birming 
ham. {See Group III.) 

SALOMONS, SIB DAVID, Bart; 
Broomhill, Tunbridge Wells. (See Grou 
XXVIII.) 

STORT, A. H., 88 Lindore Boac 
Wandsworth, London, S.W. {See Chou 
XXV) 

TULLY, WILLIAM, & CO., Ifl 
Queen Victoria Street, London, E.C 

{See Group IV.) 

WHITEHOXJSE, C, Cannoek Edg 
Tool Works, Cannodk, Staflfordshin 

{See Group L) 

WOOD, MISS, Elmswood, Becken 
ham, Kent (See Group XXVI.) 
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LATB 

HODGES. BUTLER A DALE. 




THE IMPERIAL STONE COMPANY, 



LIMITED 
(Late HODGES, BUTLER & DALE), 

: EAST GREENWICH. 



Imperial Stone PaYing for Footways, &c. 

"PETR08ILIC0N"F0R8TABLE8,G00D8-8HED8,CARRIAGEWAY8,(ftC. 




Klicated Stone Pipes for Water Carriage, Sewerage, &c., 6 in. to 36 in. diameter. 
Window Sill8, Sinks, Copings, Steps, Landings, dc. 
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THOMAS BLAND & SO, 

GUN, RIFLE, AND REVOLVER MANU FACTURERS,! 

Messrs. BLAND have the pleasure to state that their Exhibit 
at the I. Exhibition" will Include the follomng Specialities i 
and Novelties (amongst many others), to which they especially ; 
draw attention. 

Stand 279, South Galleries (Middle Oonrt). 

"THE KEEPER'S GUN." 

Price 6 Guineas. 

Both Press and Public opinion declare this Gun to be the cheapest and kst 

in the Market. 

N,B, — 2Tu8 is the original •* Eiieeper'* " Gun^ of which there are now so many imltalioW' ^ 

"THE CAPE GUN," ^ 

Rifle and Shot Gun combined. Price 16 Guineas. 

" The Field," after testing this Gun, wrote : " The shooting cannot be 
excelled by the most expensive Eifle in the Market." 



BLAND^S ARMY REVOLVER, 

Self-Extracting. Price £2 17s. 6d, 

" The Field " tested this Eevolver with 100 Bounds of Cartridge, am 
tlien wrote as follows : " We have made excellent practice with it — as gooi 
as with any Eevolver which we have yet tried" 

BLAND'S NORDENFELT PONT GDNj 

An unique Specimen of this celebrated action applied to 
Fowling Purposes. 



BLAND'S DOUBLE-BARRELLED HARPOON Gm 

For Whaling. 

Illustrated and Desoriptive Catalogues of the foregoing and other Hanufactnrei 
sent post free on application. 



Addresses; 106, STRAND, LONDON; 
62, SOUTH CASTLE STREET, LIVERPOOL. 
Works: BIRMINGHAM. 
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FIRE-ARMS: MILITARY WEAPONS AND EQUIPMENT; 
EXPLOSIVES. 

By Col. Sie C. H. Nugent, K.C.B* 

BUBIKG the last 25 years the advance in guns of all natures, but especially in heavy guns, hasf 
kn very great. Rifling has been established, breech-loading has been introduced, and steel has 
laken the place of iron, while the proportions of guns have been materially altered with the 
rfectof increasing their energy at least fourfold, and this with increase in length of range and 
IHII greater increase in accuracy. 

At the qommencement of this period the luiU-up guns of wrought iron and steel, which had 
displaced the cast metal smoothbore muzzle-loading guns of the preceding period, were rifled 
breech-loaders, but of small size. 

But with the quick powders then in use, inconvenient pressures were developed in the guns 
18 they grew in size, and Muzzle-Loading was again resorted to. 

The first attempt to increase the power of these M. L. R. guns was by chambering, where' 
ipOQ difficulties in loading from the muzzle at once manifested themselves ; but when, as the next 
^^^^ming the powder and holding the projectile were looked to for a further increase of power, 
fteadTance to long guns was but a matter of time, and with them Breech-Loading became a 

The rising calibres of guns leading to -Weights difficult to handle, gnnmakers were induced to 

their attention to steel as the only material from which with less metal equal strength might 
6 expected, and guns are now huilt up of this metal, but with the exception that forged steel 
i»p8 are substituted for wrouglit-iron coils. 

Gnos are also made upon the wire system, in which wire in tension is wound round the 
i»er steel tube, and the coils of wire are covered by steel hooping. 

In the earliest B. L. R. guns, which were small, the diflSculties of rotation and the escape of 
»der gas were easily surmounted ; with the heavier M. L. R. guns rotation was effected by 
^ of soft metal on the projectile which took the grooves of the rifling, while the gas was 
Jjented from escaping by a gas check, a thin disc of flexible metal attached to the base of the 
J^ctile, which, when pressed by the gas, expanded and sealed the grooves. 

With the longer B. L. R. guns the studs have been abandoned ;— in the rifling many and 
'flow groves have taken the place of few and deeper ; — and instead of the gas-check two driving 
•gB of soft metal are used, one near the base, the other behind tlie tapered head of the projectile. 

Creech-Closing. — Three systems of.closing the breech are employed, named after their inventors, 
*/Annstrong, the Krupp, and the French. 

In the two former Breech-blocks are made use of, moving into place through vertical or 
"■Gonial slots in the breech, and pressed home by screws. 

In the French the breech is closed by a screw plug, which enters it from the rear. The 
^ of the plug and of the breech are divided into equal parts, of which the alternate parts 
*tte screw removed. When the threaded surface of the plug is oppoaite the plain surface 
^«ie breech the plug can be moved in and out easily, when the plug is in a turn causes the 
of both screws to engage, and the plug is firmly held. Sometimes a ring is introduced 
^ a recess cut in the bore of the gun, sometimes aa expansible metal cup or a pad of asbestos 
feed on the inner end of the plug, to prevent the escape of powder gas. 

Mounting. — The mounting consists of a carriage and platform ; the carriage with its gun 
^ils along the platform upon discharge, returning to the position for firing partly by gravity, 
6riide or surface of the platform being inclined for the purpose ; lateral motion is given to tbe 
^ by the platform, which moves in a transverse direction upon racers set in the floor of the 
ftery.^ i 

lateral motion is called traversing, and for single guns is effected by hand power; where 
™y gnns are collected in one battery steam or hydraulic power is made use of. 
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In some M. L. B. guns the operations of loading, elevating, ranning in and oxit» and 
traversing are performed by hydranlic power. 

The recoil of the guns after discharge is controlled by friction hnffers, or by hydiaulic 
buffers, of both of which there are numerous applications. i 

Mountings have been made in which the gun and carriage drop by recoil below the parapet 
and are then loaded under cover. In some of these they rise and fiBkll by the action of Gomiter' 
weights, in others by the agency of hydro-pneumatic machinery. 

Muzzle pivoting. — These are forms of mounting in which the gun chamber, with its platfam 
carriage and gun, are moved together by machinery. In one of these the muzzle of the gan j 
pivots in the port hole of the armour by a ball and socket joint, and thus closes the entrance to 
the gun chamber, j 

Naval Gmtw.— No guns are made for naval use solely, though the first object of heavy gans » 
is to meet naval requirements. The systems of mounting are in principle the same, but modified 
to meet the conditions which obtain on board ship. Speaking generally, the racers for traversing, \ 
already described, are replaced by slides, and blocks and tackles are more freely used. j 

Siege (?mw«.— Siege and field guns, though designed primarily for artillery purposes, &d ] 
places in ship's armaments. j 

The first decided step was the M. L. B. gun introduced in 1872, and for a long time we ' 
rested satisfied with M. L. B. guns, but a better material for construction brought within leiAj 
higher velocities. B. L. B. guns are now made having as much velocity at 1000 yards as theifi 
predecessors had at the muzzle. 4 

Mountain Guns. — For mountain warfare, guns are made in two or three parts, which can hi 
carried separately, but are screwed together at the moment of entering into action.' 

The development of field-gun carriages has followed that of guns, the objects aimed d 
being lightness combined with strength and effective paeans for checking the recoil. Wood ]ai 
given place in part to iron or steel, and the recoil is taken up by springs, by hydraulic buflfers, ffl 
by twisted stay bars. 

Projectiles. — ^Projectiles are common shell, Palliser shell, shrapnel, and case shot. They aj 
made of iron for ordinary purposes, and of steel where great penetrative power is required, as inth 
attack of steel or compound armour, or where much interior space either for powder or for bal 
is required, as in the shrapnel of smaller siege and field guns. 

Steel has not been successfully employed in the projectiles for the largest guns, and for thei 
reliance is placed at present upon chilled projectiles, the heads of which are cast in iron monli 
while the bodies are cast in sand ; the windage allowed is so small that the surface of I 
projectile must needs be very true, and when the case admits the lathe is resorted to for accnr* 
of finish. 

Machine Guns. — ^In machine guns the operations of loading, firing, and extracting li 
o-artridge after firing, are performed by mechanism set in action by a simple movement si 
retained in action by the repetition of that movement. 

The essentials of machine guns are rapidity of fire, lightness, and service by a mixaaai 
number of men. 

Machine guns have one or more barrels, and are of various calibres, from that of small srt 
to that of field artillery ; in the large calibres, however, the loading is performed in part by band 
and the number of barrels is ordinarily one ; such guns are styled Quick-Firing guns. 

Mitrailleuse. — ^The earliest form was the mitrailleur, and the first, use of it was in ii 
Franco-German war of 1870. In this piece 25 to 37 barrels were arranged round a central aik 
and were discharged at once ; it was a volley gun.. 

GaUing Gun. — To this succeeded the Gatling gun of 10 barrels, in which the cartridges si 
fired independently. This gun can be fired as slowly or as rapidly as may be desirable. In ^ 
latest form of it, with the assistance of an accelerating upwards of 1000 rounds can he fir* 
in a minute. 

Then followed a great number of machine guns. In some the barrels, one or more, • 
disposed horizontally, side by side, ensuring a lateral distribution of fire ; in others they « 
disposed round a central axis ; distribution of fire is in some provided for by a pivot mountu| 
combined vrith a shoulder piece, and a pistol trigger for firing. 

Bapidity of fire appears to vary between 300 and 800 rounds per minute^ depett^ 
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Bomewhat apon the number of barrels ; bat when accuracy i« enfivoed the rapidity dropi to about 

one half. 

Notioe of a machine gun has been issued recently, in which the recoil after discharge it 
liilized to assist In performing the operations of loading and firing. 

r Magcaine Guns, — Magazine g^ms carry a supply of ammunition, usually under the barrel or 
is the stock, so arranged that the cartridges pass automatically into the barrel and are fired 
vithoat recharging, until the magazine, containing from 6 to 12 rounds, is exhausted ; the 
Mgazine adds to the weight, and interferes with the balance of the arm. Many of these guns 
aty be used at pleasure as ordinary breech-loaders. 

> la the gons carrying the magazine under the barrel, the magazine is a brass tube charged 
ftrongh a hole in its side ; the cartridges are thrust towards the breech by a spiral spring and 
pised by a hopper to the barrel. 

I Chronographs. — ^The instruments used in measuring velocities of projectiles are based upon 
measurement of the interval of time durmg which the projectile is passing between two 
■Greens at a known distance apart ; the general arrangement is that each screen is in electrical 
nmeotion with the observer, the passage of the projectile through the screens severs the 
MmectioDS, and automatically records the disseverances; from the difference in time of the 
kvo disseverances and the distance between the screens the velocity is calculated ^ in some 
iiies the severances of the connections permit gravity to act, the differences of the distances 
^ is the measure of the velocity ; in other cases the severance of the connection arrests a 

^y current by which a weight is held up, and induces a secondary current by means of 
the weight as it falls records its progress downwards on a surface of prepared paper. 
I' These instruments are called chronographs, and there are other forms, as in the optical 
jSnnographs, and in an instrument which is based upon the discharge of a Leyden Jar through 
^pm cm!uit. 

' Chronoscope^. — ^For the measurement of minute portions of time during which the projectile 
loves to different positions in the bore of the gun a chronosoope is employed ; plugs are 
Rved inside the bore, and in electrical connection with the recording instrument, the passage 
^the projectile along the bore severs the connections, which severances are recorded auto- 
Ktically at the instrument. This machine indicates portions of time less than the millionth 
rt of a second* 

[ Pressure Gauges. — The pressures in the bore of the gun are ascertained by means of pressure 
iges; the gauge consists of a metal plug, in which a hard metal piston bears upon a cylinder 
pine copper ; the plug is placed in the gun in the proper position, and when the charge is 
Id the pressure of the powder gas causes the piston to compress the copper cylinder, the 
tent of compression is the measure of the pressure in the gun. There are other forms in which 
• pressure of the powder gas on the plugs is registered mechanically, electrically, or by the 
incy of vibrations of known rates. 

iteeoil. — There are various methods of measuring the velocity of recoil; in general the 
niftge records automatioally the length of its recoil upon a plain surface, while at the same 
he and upon the same surface are recorded the vibrations of a tuning-fork of known pitch. In 
k(r iostruments an arrangement of electric magnets takes the place of the timing-fork. 
^ AcceUrographs. — ^Acoelerographs are designed to deal with the combustion of powder and 
^F^sures developed thereby, upon the principle of the simultaneous record of the travel of a 
nybody set in motion by the powder gas and of the vibrations of a tuning-fork. 

Glass 130. 

friction Tubes. — Electrio Fuses and Detonators. — The charge in the gun is ignited by friction 
^ small cylinders filled with mealed powder, and having a little detonating substance in the 
d*iu contact with which is a surface-roughened metal bar ; a sharp pull on the bar detonates the 
ice and flres the charge. Or by electric fuses or detonators, in which a tube is filled][with 
ng material through which two copper wires pass ; between the inner ends of the wires 
J wrapped in gun-cotton wool, the platinum wire or compositioD, according as it is fuse 
^detonator ; the outer ends of the wires are connected up and fired by electricity in the usual way. 
arrangements are used principally with the heaviest guns, and are indispensable for 
I a number of guns simultaneously ; they are employed also for firing submarine mines. 

Q 
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Shell Exploder8,^FuM8.'-Time,'-Per<m88ion.-Sh.el\B are exploded by fiwes, which are 
two kinds, time and percnasion ; the fonner depend for their accuracy upon the rate at whk 
fuse composition bums in a closed chamber; ibis chamber is connected with the Ikwk 
charge of the fuse, which explodes when the burning composition reaches it, firing the pow^ 
charge in the shell ; the composition in the fuse is ignited by an ingenious oontriYanoe let 
action by the shock of discharge of the gun ; — ^the latter explode ou striking the object, ti 
arrangements which enable them to do so being modifications of the preceding oontriTaoi 
There are other modifications in which it is sought to delay or to accelerate the action of the fu 

Signal Lights.— Blue Lights.— Light J?o&.-— Little progress has been made in signal S 
other lights. They are represented by blue lights, light balls, and parachute lighta. 
composition and mode of action of these is well known. 

Bockets, — War, — ^It is not necessary to say much of war rockets ; their use in war haa 
almost abandoned, and no progress has been made in their manufacture, the dif&onltieB 
insuring an intimate union between the case and the composition which it encloses, and nnifom 
of action, being as great as ever. 

Signalling. — Life Saving. — For signalling and life-saving purposes, where tiie sizes i 
small and the cases non-metallic, they are very useful. For signalling, the heads are iiliedvi 
star lights ; for life saving they carry lines secuifed to the rocket sticks ; in these the compoiiti 
is driven diflferently, viz., in two portions, or with two cavities. 

Class 131. 

Guns. — Military. — The improvements in small arms are due to the adoption of rifling \ 
breech-loading. Bifling was invented in the 16th century, adopted in the British Army, far a 
regiments only, about 1800, but did not make progress for a long time owing to the diffid 
of making the ball expand to take the grooves of the rifling ; a spherical ball with a 1 
cast upon it was first used, then an elongated bullet, with a hard cup in its base, 
expanding by the pressure of the powder gas, and forcing the bullet into the rifle, ad 
length, in 1864, breech-loading was introduced, followed by the conversion of the Enfield to^ 
Snider rifle, and in 1869 the Martini-Henry was introduced, and is still in use. 

The barrel is rifled in 7 grooves, with a twist of 1 in 22 inches, the bore is '45 inches, 
charge powder 85 grains, bullet 480 grains. 

In making a Martini-Henry, upwards of 2,000 distinct operations are performed, am 
correctly that each part is interchangeaible. 

The barrel is formed of a piece of solid mild steel. It is heated, rolled, bored and tai^ 
then tested by sight and gauged, powder proved, rifled, and again powder proved, and fia 
browned. ' 

The stock is of walnut, in two parts ; the wood is tested, desiccated, rough-shaped, and 
tested ; it is then machined and hand- tested. 

The body, in which are the lock and breech action, is of mild steel, it is stamped oat of 
bar, drifted, screwed and milled ; the bayonet is a steel blade, welded to an iron bar. 

Different nations use different systems; six are in use in Europe, differing msMji^ 
n \: her of motions and action of the breech ; some of these are magazine guns also. 

Sporting Ouns. — The variety of sporting guns and rifles is great, but the rifles do not ^ 
much in 'n nufacture from the guns; both fire more powder in proportion to weight of " 
than military rifles, their object being great accuracy and penetration at short ranges; they 
mostly double-barrelled. The main features of improvement are in connection with the " 
at the breech, the employment of cartridges, and the abandonment of the cap form of detooati 

Pistols. — ^Pistols were for long either single or double-barrelled, till Colt revived the 
revolver. In his form a multi-chambered cylinder revolves horizontally, and as each chad 
arrives at the uppermost position it is opposite the barrel, it is then cocked by the thumb, 
operation locks it to the barrel, and is fired in the usual way ; the trigger was then made to 
the hammer, turn the cylinder and fire by one pull. This was varied, so that the pistol n 
be cocked and fired in the ordinary way ; then the chamber was bored through the breeofe 
that loading might be done from the rear, and in some fonns the cylinder and barrel open 
hinge, ^throwing out the flfpent cartridges. 
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Harpoon gaoB are used in whale fishing the ; projectile is the harpoon, and carries with it a 
line, the standing end of which is fast to the boat from which the gun is fired. 

Air gons are toys ; the air is forced into a chamber under a pressure of many atmospheres ; 
iheieleaae of this, or of a portion of it, directed upon the base of the bullet, drives it to some 
dutance. 

C1.AS8 132. 

little improvement has been made in swords ; the variety of them is great. Military swords 
ue the chief arm of cavalry, and are long, straight, and heavy. A smaller description, sharp- 
pointed and in part double-edged, is the arm of officers of infantry. Cutlasses are used on 
ixMffd ship; they are shorter and heavier than ordinary swords. Claymores are shorter swords 
with large basket hilts. 

Bayonets have received mention, but there are other and more complicated forms : for 
shorter arms a longer sword-shaped bayonet is used ; in some forms this is designed to act also 
as a saw, In others as a digging tooL 

Lances. — ^Lances are formidable weapons for cavalry in certain circumstances; the shaft 
fiboiild be strong and light, the point sharp and of fine temper. 

Intrenching Tools. — There is great variety of these tools. Some form part of the equipment 
of the infantry soldier, so that he may have always at hand the means of throwing up hasty 
coyer. The design of these is that each tool, while fit for various purposes, such as digging, 
thorelling and cutting, may be light and easily carried by the soldier. The intrenching tools 
vMch pertain to the equipment of the engineer soldier, and which are used in more permanent 
w^ib, are the. ordinary navvies' tools modified in weight, size, and shape, so that they may be 
piuibd in moderate compass and transported readily from place to place. 

^' Class 133. 

' Explosives. — ^Explosives are of two classes, mixtures and .compounds. In the former the 
Ingredients are mixed mechanically, in the latter they are in chemical combination, resulting in 
in explosive molecule. 

' Explosive Mixtures, — ^The mixtures are nitrate mixtures or chlorate mixtures. In the nitrate 
the oxygen is held so firmly in combination that a powerful disturbing force is needed to separate 
K. Gunpowder is a representative of this class. 

The chlorate mixtures part more readily with their oxygen, and are very sensitive to friction 
tod percussion. They are used for igniting other explosives. 

Explosive Ccmpounds. — In explosive compounds the union of the combustible and the 
npporter of combustion is close, and the action is consequently violent and rapid. They are 
bmed by the introduction of nitric peroxide to some substance containing carbon, hydrogen 
md oxygen. The new compound is in a state of feeble chemical equilibrium. Gun-cotton and 
litio-glycerine, which are both tri-nitro substitution products, are the leading members of this 
dass, but the number of products is very great. 

Gunpowder (ignites at 600° JPa^.).— Considerable advance has been made recently in the 
•ttafacture of gunpowder. The old-fashioned violent gunpowder was suited to S. B. guns of 
I kinds ; but with guns rifled and of increased calibres it no longer produced satisfactory 
Wb. When, in order to attain higher velocities, charges were increased, and guns chambered 
biWeive the charges, attention was directed to the more thorough ignition of the powder, and to 
i« mitigation of the violence and rapidity of its action. This led to alteration in the size and 
^pe of the grains, and herein has been the advance, for the ingredients have remained the 
toe, in England at least, with but slight variations in their proportions, for years. 
• Theoretically the best form for the grains is rounded, the size being suited to the gun. 
I In addition to rifled large and small grained powders, which still retain their place for tho 
prvice of small guns, for bursting charges for shells, and to assist in the ignition of larger 
parges, we now have, leaving aside pellet and pebble, moulded powders, such as prismatic and 
vliodrical, in which the sizes of tho grains vary from one inch to two inches the side or more, 
p these powders there is no change in manufacture as far as granulation. The granulated 
powder is pressed into moulds, is pierced with one or more holes and dried ; these holes are for the 

Q 2 
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]!mTpo8e of exposiDg more surface to ignition, and of ensuring tho more simultaneous and more 
uniform combustion of the charge. 

Variations have been made in the proportions of the ingredients with the object of diminishing 
the fouling and erosion of the bore, but so far with little success. A powder has been made in ; 
which, while the consumption is more thorough, the action is slower and niore uniform ; this is ; 
understood to be due to the addition of a fourth ingredient. This is called cocoa powder. ! 

There are also progressive powders, in which dense grained cake is pressed between layers 
of lighter powders, and the grains are then formed from this compound ca^e. 

Gun-cotton. — Compressed Gun-cotton, — Gun-cotton was known in 1848, but the difficulty of 
freeing it from impurities rendered it untrustworthy, for under the action of light and heat 
free acid was developed, tending to spontaneous combustion. It was not until the processes of 
reducing the fibre after conversion to a finely divided state, and then compressing it into masses, 
were introduced, that its explosive qualities were brought under control, and its keeping qualities 
established. 

The process of manufacture is simple ; the cotton is steeped in strongest nitric acid, 
sulphuric acid being added to take up the resulting water ; the cotton is next washed until no 
trace of free acid remains ; it is then pulped, moulded and compressed. Compressed gvai-ooUm 
detonates at the rate of 18,000 feet per second. ■ 

Dynamite. — The explosive which has obtained the widest market is dynamite, which S& a i 
convenient form of nitro-glycerine, the oil being taken up by an inert and absorbent body. A. 
silicious earth is commonly made use of, which takes up about three times its weight of the oU ! 
without becoming moist or yielding up its oil to the touch. 

Gun Cartridges. — Charges for fuses are made up into cartridges. In the qlden guns the : 
powder was placed in a large bag and tied with what was called o choke; in the large modem ^ 
guns the making up charges is work of great nicety, the grains being disposed symmetrically. 
In very large charges the cartridge is in several portions, while in very long charges the powder • 
is sometimes arranged round a central tube, or with a central cavity to facilitate the morej 
instantaneous and uniform ignition of the charge. The bag which holds the powder is madn 
of a silken material, which bums without leaving a residue. 1 

Bifle Cartridges. — Sporting Gun Cartridges. — ^In military rifles and sporting guns the cartridge 
case holds the bullet, and means of ignition, as well as the powder charge ; the case is made ol 
solid drawn or other metal, or of milled board. } 

Class 134. | 

Torpedoes and submarine mines play in aqueous military operations the part which mmesfi 
do in military operations on land. Torpedoes are offensive, submarine mines are defensive 
weapons. 

Torpedoes: Fish — Locomotive — Towing — Spa or Ow^rtgrgfer.— Torpedoes are of four kinds 4 
1, the Fish torpedo, which carries its own means of propulsion and charge of explosive, anA 
moves beneath the surface of the water. It may be projected either below the surface or from} 
moderate heights above it ; 2, the Locomotive torpedo, which may or may not carry its own 
means of propulsion, is steered from the shore, paying out as it moves the electric cable, india- 
rubber tubing, or wire by which it is attached to the shore ; 3, the Towing torpedo, which is towed 
by a vessel in motion and acts by being dragged against its object ; 4, the Spa or Outrigger 
torpedo, which is fixed to the end of a spa and acts by being driven against its object. 

1 and 2 are used from the shore as well as from vessels, and their charges are exploded by 
contact. 3 and 4 are naval weapons, and may be exploded either by percussion or by electricity. 

Drifting Mines. — ^There are also drifting mines, which move with the tide or current, and 
submarine boats designed to sink beneath the surface of the water and to rise again ftt the 
pleasure of the crew. 

Submarine Mines. — Submarine mines are cases of explosive substances placed beneatH tbd 
waters which hostile vessels must traverse when moving to attack. When placed on the bottotai 
they are called ground mines; when floating beneath the surface buoyant mines. Both ai« 
electric communication with the shore, but with incomplete circuit, which when the mines aro 
tired by observation is completed by the observer, or when the mines are fired by contact ia 
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completed by the object itself through the agency of a circuit closer ; in the latter as in the foimer 
case the firing may be optional upon the part of the observer, the arrangements of the circuit 
closer being then such that contact notifies to the observer the position of the object. 

The position of the object when observation mines are employed is ascertained by position 
finders, vide below. 

Jll^echanical Mines. — Submarine mines are also fired by mechanical arrangements upon 
contact, or after a specified interval of time. The explosive substances employed are usually 
compressed gun-cotton or dynamite. 

Mines are employed in the attack and defence of fortresses and intrenched positions. In the 
attack the position of the mines is reached by excavation, in which the miners are compelled to 
work in very confined positions, the galleries and shafts are sheeted with timber, prepared before- 
hand, and forming part of the equipment of the army ; in the defence the shafts and galleries 
are permanent structures built with the fortress. 

A more rough method is used in intrenched positions ,* bottles or small cases filled with violent 
expIoBives are placed below the surface and arranged to go off, especially at night, by the 
pressure of bodies moving on them ; they may also be fired by electrical means. 

For laying out submarine mines specially fitted vessels are employed. 



Bange-flnders* — The range of guns and small arms has so extended, and has become so 
accurate, that in action firing commences at long distances from the object aimed at, and without 
some simple means of ascertaining distances much ammunition will be expended uselessly. 

Various instruments have been devised for the service of artillery and infantry, and are 
called Telemeters, Range-finders, and Position-finders. 

For artillery in the field or at sieges, Telemeters or Range-finders are made use of. 

For the service of fort artillery, Range-finders and Position-finders are employed ; the latter 
are used for submarine mining purposes also. 

Telemeters. — Trigonometrical. — Telemeters are devised on three systems. 1. The trigono- 
metrical, in which a base and two angles are known ; in some the base forms part of the instruments, 
in others the base is measured and the angles observed ; an advaotageous modification is 
when the base, as with some instruments, is determined by a subsidiary triangle, or when the base 
is a given proportion of the range. The instruments employed are theodolites, sextants, ami 
reflecting mirrors and prisms. 

AcovMic. — 2. The acoustic, in which the time between the flash of gun and report of 
projectile is noted ; in this no range can be ascertc^ned until firing commences. 

Optical. — 3. The optical, in which the range is ascertained by observation of the size of 
distant objects as seen in a telescope. 

The essentials of Range-finders for the field are that, not requiring the service of more than 
one man, they shall be accurate, simple, portable, and durable. 

Poaiiion-finders. — For fort and siege artillery better and more complex instruments may be 
resorted to, because more time can be devoted to the instruments, and more choice exercised in 
the selection of a base, the trigonometrical system being employed ; but where the fort defends 
open waters, Position-finders should be used ; these, as their name signifies, indicate at any time 
the position of the ship or object to be aimed at. These instruments depend upon the principles 
of similar triangles ; the terrain to be defended is mapped to scale and divided into squares, the 
positions of the observing stations are mapped, and are placed in electric communication with the 
observing stations themselves ; as the observers firom these stations follow, each with his telescope, 
a moving object-pointer, pivoted on the stations, points on the map move automatically with 
the telescopes, the intersection of the pointers indicates on the map the position, distance as well 
as direction, of the object ; the .range and distance of each square of the map is tabulated,, and 
Yfith. every gun that bears upon it ; the position of the object is communicated electrically to 
these guns, which can then be fired either by the observer or in the battery. 

This method is used for submarine mines, but their position being known are mapped, and 
the object is followed by the observers until it is over a mine, when the mine, which is in electric 
communication with them, may be fired or not, at the pleasure of the observer. 
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In another form of Position-finder the base is vertical, and there is but one observer, who 
himself ascertains the position of the object by an angle of depression ; this is a very simple 
method, and depends upon the properties of right-angled triangles ; it is only applicable when 
the base bears some sensible proportion to the distance of the object. It is called a Depiession 
Position-finder. 



Military Equipment. — The different military equipments are designed for the service in the 
field of a considerable body of men, generally a complete unit, such as an Army Corps, the 
intention being that each, while sufficiently mobile to accompany this body, as jnay be necessary, 
shall be in itself complete. Each equipment is on virheels, and something in the matter of 
efficiency or convenience has to be sacrificed to mobility. 

Photographic. — In the photographic equipment will be found aU that is necessary for a 
moderate servica The wagon is fitted as an office, and has cameras and printing frames 12"x 10" 
and 7^" x 5", for rapid and stereo lenses ; it has also baths, chemicals, and paper, smd everything 
necessary for printing. 

Telegraphic. — The telegraphic equipment is more extensive and more mobile ; it has to 
accompany an army on the march, and it carries on numerous wagons from 60 to 100 miles of 
light telegraph cables or copper wire, according as the line of telegraph is ground or air ; it has 
of course batteries, galvanometers, recording instruments, sounders, polarised relays, lightning 
conductors, and all instrimients necessary for adjusting and repairing the same. This equipment 
has offices fitted up in its wagons.- 

Pontoon. — Pontoon equipment is carried by armies in the field to enable them to pass over 
water ; it consists of pontoons, boats having similar decked ends and partly decked sides, saddle 
beams, saddles, and chesses. The buoyancy is provided by the pontoons, which are placed at 
suitable intervals apart, the roadway by the chesses. The pontoons are moved from place to. 
place on wagons, each vmgon carrying a pontoon and the superstructure of one bay, besides 
anchors, buoys, cables, boat hooks, oars, and such other stores as are necessary for boating pw- 
poses. The pontoons are used singly as boats, or in pairs as rafts. They are made of timber 
framing covered with pine, sandwiched between two layers of canvas with indiarubber solution, 
and payed over externally with marine glue ; they are made also of metals and of other materials, 
and of various shapes. 

Mining. — ^Mining equipment consists of the timbering for shafts and galleries,— ordinaiy 
miners' tools modified to meet military purposes, viz., shovels, picks, candlesticks, buckets, and 
trucks, boring and blasting tools, bars, jumpers, scrapers, needles and sledges ; means of venti- 
lation, such as bellows, blowers and fans ; respiratory apparatus ; and means of lighting and 
firing, such as fuses, detonators, dynamo machines, electric batteries. 

Signalling. — Each regiment has its ovm signalling equipment, which is very simple, con- 
sisting primarily of flags, lamps, and message books. In addition, heliostadts, heliographsj 
shutter apparatus are made use of when opportunity serves ; they are based upon the refleotioB 
of rays of light from a polished surface, and can, under suitable conditions of sun and atmospber^ 
convey messages to great distances. 

Hospital. — This provides all that is necessary for ministering to the comfort of the sick and 
wounded in action or at the base hospitals, or in their removal to places of secinity. 

Transport Service. — This comprises commissariat and ordnance transport ; in the forme't 
all that is necessary to prepare the food of men and animals of an army in the fiei^ 
should be found; e.g., bakery and butchery- carts, steam travelling ovens, machines for mato^g 
and roasting coffee, instruments of measure, &c., &c. In the latter, everything connected ^nw 
munitions of war, the fitting out of buildings and hospitals used temporarily by the troops in ^ 
field, &o., &Q. All these Equipments cairy, in addition to their special stores, sufficient « 
ordinary oamping and intrenching stores for their ovm purposes. 
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ROUP XXV, — FIRE-ARMS : 
MILITARY WEAPONS AND 
EQUIPMENT; EXPLOSIVES. 

^or Fortificafiont see Group III. ; for Torpedo 
Boats, see Group VII ; for Special Articles 
mentioned under Military Equipments,** see 
dso respective classes.'] 

Noa 1882-X931— SOUTH GALLERY, 
MIDDLE COUBT. 

1882. WAR DEPARTMENT. 

Royal Gunpowdeb Factory, Waltham 
Ibbet. — (1) Case, showing by models the sue- 
teBire stages of the progress made in the mann- 
kitore of the various kinds of service gun- 
Jwdeis since 1862. Also Specimens illustrating 
ie manufacture of compressed g^n-cotton 
iM's system] for submarine mining and 
^al Engineer field and siege purposes. (2) 
np8, Electric, with water jackets, as used 
illuminating the interior of buildings in 
ich gonpowder manufacture is carried on. 
I) liodels of largest Cartridges used in 1862 
Ml 1885. 

JoYAL Oabriage Department, Woolwich. — 
) 12-Pounder Gun, hydraulic equipment, 
' . (2) Portable Forge for military 
(8) Hydraulic Lifting Jack. 
KoTAL Gtjn Factories, Woolwich. — (1) 
bch B. L. Gun, complete. (2) 20-inch Tre- 
Uning Bar, 16 feet long, with tools and 
fccimens. (8) 12-Fr. Field Gun. (4) 5-inch 
mgent Sight, showing stages of manufacture, 
bstrated by about ten operations in succes- 
(5) 6-inch Tangent Sight, showing 
of manufacture, illustrated by about ten 
tions in succession. (6) Automatic Clamp 
parts showing processes of manufacture, 
^-inch Percussion Lock, showing processes 
manufacture with different operations fol- 
ting in succession ; also springs, detents, and 
s. (8) Bronze S'ght Crosshead— casting 
machined. (9) 6-inch Carrier Ring and 
forged, machined, and completed. (10) 
ipomd Turret Sight, complete. (11) 
se End Frame and Model Breech of 
ich guns, with appurtenances and safety- 
aratus complete. 

f Descriptive Statement regarding Royal Gun 

Factory Exhibits. 
) 8-inch B. L. Gun of 12 tons, Mark IIL— 
I gun is constructed entirely of steel. It con- 
of an inner core or barrel, upon which are 
Ink a breech piece and front hoop. Upon 
Ie are shrunk the trunnion ring and a tier 
%eech. hoops. The thread for breech screw 
» cut in the breech piece, and ia interrupted in 
four divisions. The obturation is on the De 
^ge principle, with asbestos wad, tin discs, 
steel bearing rings. The gun is vented 
P^foogh the rear, the vent spindle having a 
head which serves to transfer the pressure 
^ diseharge to the obturator, which is thus 



compressed against the breech screw end, and 
by its elasticity is enubled to expand with 
sufficient determination agaiubt the walls of 
the chamber to seal the escape of gas under the 
heaviest pressures. The charge is fired by 
a vent-sealing percussion tube ignited by a 
firing lock, or by electric current. The breech- 
screw can be released or tightened up by a 
quarter turn effected by tiie hinged lever, which 
is acted upon by the Stanhope lever arrange- ^ 
ment and ratchet gear. Thia latter was applied 
in contemplation of great power being neces- 
sary to work the screw after firing; it is 
found that with this nature of gun and under, 
this auxiliary means is not required, but it has 
been allowed to remain upon the exhibit tb 
illustrate the method used for working the 
screws in the large guns where only manual 
power is available. The screw during loading 
is withdrawn from the gun upon the bronze- 
hinged carrier. The adhesion of the obturator 
to the chamber after firing is overcome by the 
cam of the hinged lever, which also locks the 
breech after loading when the lever falls down, 
and the cam liters a recess cut in the breech 
to receive it. The gun fires a charge of 105 lb. 
of Cocoa powder. The weight of projectile is 
210 lbs. Muzzle velocity of projectile, 1970 f.s. 
Velocity at 1000 yds. 1805 f.s. Penetration of 
armour at muzzle, 16*3 inches. Penetration of 
armour at 1000 yards, 14*2 inches. The bore is 
8 inches diameter, and the length of bore is 
204*9 inches. The powder chamber is 10*5 
inches diameter, and 31*5 in. long. The gun is 
rifled with 32 grooves, the twist increasing from 
1 turn in 120 calibres at breech to 1 turn in 35 
calibres in a distance of 97*7 inches, half the 
length of rifle grooves, the twist for tbie 
remaining half being uniform. 

(2) 20-inch Trepanning Bar. — ^This is a boring 
tool for removing material in form of a solid 
core instead of entirely in shavings or turnings as 
is usually done. It consists of a hollow steel 
cylinder about f inch in thickness, the worktug 
of which is furnished with a number of small 
cutting tools. These do not each cut the entire 
width of the kerf intended, but only a portion 
of the width ; but they are so arranged as to 
overlap each other's work, and thus the entire 
width is made. The inner grooves convey 
streams of water which is forced under high 
pressure to the tools, and not only lubricates 
and preserves the cutting edges of the tools, 
but forces out all the cuttings which are carried 
with the return, streams of water along the 
exterior grooves of the bar. The bar is fixed 
and the subject of operation revolves. The 
speed of advance of the tool is about 3 inches 
per hour. The inner cores which are removed 
become available for employment in various 
directions. Solid cores as long as 32 feet have 
been brought out in one by this method. 

(8) 12-Pr. Field Gun.— This gun is made 
whoUy of steel, and consists of an inner barrel 
upon which is shrunk and locked a breedi 
jacket, to which are forged the solid trunnion 
arms of the gun. Its weight is 7 cwt nominal. 
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The breech mecbanism consists of an inter- 
rupted screw with hinged leyer and De Bange 
obturation. Th^ gun is radially vented, and is 
fitted with a safety markinfc slide which prevents 
the insertion of the friction tube while the 
breech is open. The gun is chambered to 
3*625 inches diameter, and to a length of 11*2 
inches. The calibre is 3*0 inches. It is rifled 
,with 12 grooves, having an increasing twist 
from 1 turn in 120 calibres to 1 turn in 28 
calibres. The charge is 4 lbs. P. powder. Pro- 
jeotile, 12*5 lbs. Muzzle velocity, 1705 f. s. 
Velocity at 1000 yards, 1247 f. s. 

(4) Tangent Sights for 5-inch and 6-inch 
guns. — ^The two star devices in the case show 
the processes of manufacture of these sights 
iirom the forging to the finished article. They 
exhibit the several operations required which 
are principally carried out by milling machines. 
The strips on which the gradations are recorded 
are of aluminium crown metal, and in the 
5-inch sights are riveted by the bar, but in the 
head section bar of the 6-inch gun they are 
removable from the grooves into which they 
sliae, so that, in the event of a change in the 
range tables, new strips can be readily inserted 
without trouble or exchange of sight. The 
graduations are all stamped in by suitable dies 
at one operation on each strip. 

(6) Automatic Clamps for the above Sights. 
— The several parts and operations connected 
with their production are exhibited. The 
clamp is a small friction peak which, while it 
permits of the ready adjustment of the sight 
at any moment when a change of elevation is 
required, yet immediately clamps the sight 
automatically on removal of the man's haoid, 
and preventiB the sight from either falling or 
rising under the shock of discharge. 

(6) Percussion Firing Lock for B. L. Gun. — 
The various processes from the forgings to the 
finished details and assembled lock are here 
shown. The forgings are all made of the best 
tool steel ; they are stamped in dies, and the 
several operations shown are, with one or two 
exceptions, performed in milling machines. All 
that is required in the final finishing and 
adjustment is a minimum of hcmd labour. 

(7) • Bronze Sight Croashead. — A simple 
casting and the machined article are shown ; 
the stem is bored, and turned in a lathe. The 
shaping of the head is done at one setting in 
one machine. 

(8) 6-inch Carrier Bing. — ^A forging, a me- 
chanical ring, and a finished .carrier ring and 
details are exhibited. They illustrate the 
value of refined machine work in the produc- 
tion of interchangeable details. 

(9) Compound Turret Sight. — This is a form 
of sight which has been introduced for Turret 
service in H.M. Navy. It consists of an inner 
bar set at the required angle to correct defieo- 
tion of projectile due to rifling, upon which are 
graduated the several ranges for various charges. 
The inner bar fits within an outer bar of large 
section and length, within which it can be 
adjusted and clamped. This outer bar works 



within a socket attached to the roof of the 
turret, and is adjusted by a wormwheel and 
endless screw worked by a hand wheel con- 
veniently placed for the captain of the 
turret. The outer bar is placed at right angles 
to the plane of turret revolution, and the work- 
ing is as follows : — The required range having 
been determined, the inner bar is raised and 
clamped. This sight is laid upon the foresight 
of turret and the object, and brought into 
action by the hand-wheel which is turned by 
the man as required. The elevation for the 
gun is recorded by the indicator, which is 
attached -to the lower end of the outer bar, and 
which reads with scale of degrees on the lower 
guard tube. Directly the sight is laid, the gun 
crew inside the turret at once see the elevation 
required, and set the gun accordingly. It will 
be observed that this arrangement makes all 
the requisite compensations for deflection of 
projectile and keel of ship without mental 
efforts on the part of the men using it. 

(10) Model Breech of the 9-2-inch B. L. Gun. 
— This consists of a service bronze end frame 
attstched to a model representing a portion of 
the breech of the gun. The frame is fitted witli . 
a hinge carrier ring which receives the breech 
screw when withdrawn from the gun. The 
screw and ring are swung to the side of a worm- 
wheel arrangement worked by a convenient 
handle. This permits the working of tiie 
mechanism in a heavy seaway, or at extreme 
angles of elevation. The gun is fitted with 
Stanhope lever Arrangement for turning the 
screw, and with percussion and electric firing 
apparatus. 

BoYAL Laboratobt. — (1) 12-inch Breech 
Loading Cartridge, complete; Common Shell, 
section, filled and fuzed Direct Action fuze; 
Shrapnel Shell, section, filled and fuzed ; Fal- 
liser Shell, whole ; Case Shot. (2) 68 Pr. 
Smooth Bore [as in service in 1862]. Cart- 
ridge 18 lb. complete; Shell, Common, section, 
filled, with Pettman Land Service fuze ; Shell, 
Diaphragm, section. (8) 7-inch B. B. L. Cart- 
ridge 14 lb. [without paper cylinder] ; Shell, 
Common, section, filled, and Pettmann General 
Service fuze. Shell, Segment, section, filled, 
and time fuze. (4) Small Arm Ammunition, 
whole and section of all, in box. (5) Machine 
Gun Ammunition, whole and section of all, in 
box. (6) Fuzes — Time, wood, 15 in. Muzzle 
Loading ; time, wood, 15 in. with detonator ; 
time, wood, 30 inch M. L. ; metal, Armstrong, 
time and concussion; medium; percussion, 
Pettmann G. S. and Land Service; direct 
action ; B. L. ; B. L. plain. [Whole and section 
of each]. (7) Tubes— Electric, Nos. 4, 10, 11, 
17; Friction, Service, long; Friction, Service, 
short ; 7 Pr. ; Quill, long ; Quill, short ; Time 
Gun; Vent SeaUng, Electric, V. M. P.; Vent 
Sealing, Friction, V. M.; Vent Sealing, Per- 
cussion. [Dummy]. 

BoYAL Small Abms Factobt, Ekfield 
Look. — Machine Guns [with arrmunitum — 
Dummyy — (1) Four Barrel Nordenfelt — 1-inch 
gun. <2) Five Barrel Nordenfelt — * 45-inch 
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gvm. (8) Five Barrel Gftrdner — *45-inch gun. 
(4) Two Barrel Gardner — *45-inoh gun. 

SmaXl Arm— Firearms [^voith ammunition — 
dummy]. — (1) Martini-Henry Rifle, Mark II., 
with Long Bayonet. (2) M.-H. Rifle, Mark 
lU., with Sword Bayonet. (8) M.-H. Carbine, 
Artillery, with Sword Bayonet. (4) M.-H. 
Carbine, Cavalry. (6) Snider Long Rifle, 
with Bayonet. (6) Snider Short Rifle, with 
Sword Bayonet (7) Snider Artillery Carbine, 
with Sword Bayonet (8) Snider Cavalry 
Carbine. (9) Enfield Revolver. (10) In- 
Btantaneous Fuse Pistol. 

Small Arms — not Firearms. — (1) Six lAncee. 

(8) Six Boarding Pikes. (8) One Household 
OkTalry Sword, long. (4) One Household 
Oavahy Sword, short, for band. (5) One 
Swwd, Cavahry Pattern 1864. (6) One Sword, 
Carahy Pattern 1882. (7) One Sword, Cavalry 
Pattern 1885; (8) Four Staff'-Serjeants' Swords. 

(9) Four Drummers' Swords, (10) One Naval 
Cutlass. (11) Two Cuirasses. 

Miscellaneous. — (1) One Case containing 
Components of Rifle, Bayonet, &c., in various 
'tages, to exemplify process of manufacture. 
(8) Diagrams showing the trajectories at various 
"uiges, from different rifles. 

BoTAL Emgineebs Estabushment, Chat- 
Submarine Mining. — (1) Test Table, 
complete, with batteries, telephones, and all ap- 
paratus. (2) Electro Contact Steel Spherical 
Case, Mark II., coinplete, with apparatus, moor- 
ings, &c., suspended. (3) Ground 250 lb. 
Mine, with steel circuit closer, complete, and 
roapended. (4) Electric Light Apparatus, com- 
plete, with projector, mirror, &o. (5) Models 
«f Mines, &c. 

M. E. Field Equipment, — (1) Models of 
* Bridges, Pontoons, &o. (2) Wagon Cover Tent. 
' BaUoon Equipment. — (1) Balloon, inflated ia 
we air. (2) Tubes, Gas, two or three speci- 
mens. (8) New Limelight for Search and 
Signalling. 

Photographic Apparatus. — Apparatus for re- 
leasfajg shutters of cameras at definite intervals 
of time. 

^trioaX Apparatus. — (1) Cable Batteries 
and Instruments, 6 cells, Lalande and Chaperon, 
School of Military Engineering Pattern. (2) 
oaunted Galvanometers. (8) Apparatus for 
mines. (4) Field Test Box. 

Jmrie Light — (1) Cheap Bent Mirrors. 
(8) Cardew's Voltmeter. 

SignaUing. — Heliograph. 

Survey Instruments. — Various. 

, iga. ABMSTBONa, SIB W. G., 
lOTCHEIiIi, & CO., liimited, Mswiok 
Works, Newcastle-on-Tyne. — Models and 
*'iawings illustrating modes of moimting heavy 
guns. 

^884. ADMIRALTY, LORDS COM- 
JuSSlONBRS OF, Parliament Street, 
Jjondon, S.W.— Naval Torpedo Service: 
Gun Tubes and Detonators. (2) White- 
^Torpedo, Mark L or H. R. L. (8) Section 
w Torpedo. (4) Naval Mine Cases empty 



[sealed up], not to be opened, 500 lbs. and 
72 lbs. (5) Single CeU Test Battery. (0) Six 
Cell Test Battery. (7) Three Cell Firing Bat- 



tery. (8) Ten Cell Firing Battery. (9) 
Pistols, Gun Metal. (10) Wheatstone's Balanc(\ 
(11) Firing Key. Mark IV. (12) Test Coil. 
(18) Marine Galvanometer. (14) Scale lor 
Marine Galvanometer, with Lamp. (15) Shunt 
for Marine Galvanometer. (16) Space for 
Focusing. (17) Firing Resistance Coil. (18) 
Mark Buoy. (19) Outrigger Model on stand. 
(20) Diving Telephone, complete in box. (21) 
Submarine Lamp. (22) Diving Helmet and 
Breast Rope. 

1885. NORDEITPELT, T., 58 Parlia- 
ment Street, London, S.W. — (1) New 
Electrical Torpedo. (2) Quick-firing and 
Mountain Guns. (8) Mitrailleuses, Jheir Car- 
riages for field and naval service. (4) Saddles, 
Fuses, and Ammunition. (5) Magazine Ritlo 
and Bayonet. 

1886. HOPE, LIBtTT..COL. W., V.C., 
Army and Navy Club, Pall Mall, Lon- 
don, W. — The Hope Gun and Ammunition. 

1887. HOTCHKISS & CO., 49 Parlia- 
ment Street, London, S.W. — Guns and 
Anmiunition. 

1888. MAXIM GUN CO., Limited 
(THE), 57d Hatton Garden, London, 

B. C.— -The Maxim Machine Gun. 

1889. MALET, LIEtTT. - COL. H., 

C. E., 21 Cockspur Street, London, S.W. 

— ^Improvements in the construction of Guii 
Carriages. 

1890. JONES, MAJOR J., BJEL, Park 
Side, Wellington Boad, Alexandra 
Park, Manchester. — (1) Model of Revolving 
and Self-balancing Iron Shield for the pro- 
tection of guns in casements, open batteries, &c. 
(2) Photograph of Water Cart for field ser- 
vice. (8) Hand Grenades for land and sea 
service, and for construction of rifle pits, &o. 

1891. STOREY, ALBERT H., 88 Lin- 
dore Road, Wandsworth, London, S.W, 

— Improved Army Trenching Tool. 

1892. CLARK, E. H., Ilex House, Star- 
cross, Devon. — Great Gun Equipments. 

1893. STTPT, LIEtTT. H. C, Mimster 
Lod^e, Pulham, London, S.W. — ^Auto- 
matic Safety Catch for Martini-Henry rifle, &c. 

1894. MILLER, HERBERT PERCY, 
121 Fleet Street, London, E.C.— (1) Dial 
Sighting Scale for measuring and regulating 
the sighting elevations of rifles. (2) Gauge for 
measuring and drawing aim lines on the back 
sights of rifles. (8) Aperture Shooting Spec- 
ts^es for defining and securing accuracy of aim. 

180S BAYLY, J. PITT, C.E., M.aA., 
18 Fulham Plaoe, Paddinjgton, London, 
W. — (1) Improvements in Ordnance for 
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Breech Loading Field and Garrison Guns. (2) 
A Working Model of a 9-Pounder Field Gun, 
one quarter full size. 

Z896. QUUiLIAM, THOMAS, 49 
Westfield Boad, Homsey, IClddlesez. 

— Patent Cartridge Magazine, for keeping 
cartridges for right and left barrels separate, 
and giving the greatest facility for quipk firing, 
a simple pressure on finger piece giving the 
cartridges desired. Is perfectly "weather proof, 
there being no exposed opening during extrac- 
tion. 

1897. JOYCE, P., & CO., 57 Upper 
Thames Street, Iiondon, E.C. — Bailey's 
Improvements in Cartridges. 

' 1898. PiaaOTT BBOTHEKS, 59, 
58 & 57 Bishopsgate Street Without, 
liOndon," E.C. — (1) The Wolseley Field 
Officers* Tent. Made with an inside lining, 
and partitioned off to form bedroom and sitting- 
room. (2) Portable Camp Fittings. 

1899. NOBEIi'S EXFIiOSIVES CO., 
liimited, 148 West George Street, Qlas- 
gow. — (1) Dynamite and Blasting Gelatine. 
^2) Detonators. (3) Electric Fuses. 

1900. SOHUIiTZE GXTNTOWDBR 
CO., liimited (THE), 32 aresham Street, 
Iiondon, E.C. — Schultze's Patent Smokeless 
Gunpowder. 

1901. BIiAND, THOMAS, & BON&, 
106 Strand, London, W.C.— (1) Patent 
Explosive Bullet for big game shooting. (2) 
improvements in Cartridge Cases. (3) Nor- 
denfelt Breech Action applied to Fowling 
Pieces. (4) Harpoon, with explosive attached. 
(5) Improvements in Harpoon Guns. (6) Im- 
provements in Punt Guns. (7) Improvements 
in Guns and Bifles. 

1002. ELEY BROTHERS, Limited, 
254 Gray's Inn Road, London, W.C.— 

Sporting and Military Ammunition. 

1903. WILLIAMS, ROBT. THOS., 
Promefield, Prome.— Improved Signals, 
Mantlet and Target for rifle practice. 

1904. THORNTON DE MOUNCIE, 
9ARON A., 22 SackviUe Street, Picca- 
dilly, London, S.W.— -Improvement in Fire- 
arms. 

190C ROWELL, a., M.D., Paleon 
Road, London, S.W.— (1) Section of Blast 
Furnace, Settling Pool, and Casting Mould 
[Drawing]. (2) Diagram showing gun-casting. 
(3) Model of Spiral Sigmoid Rifling. (4) 
Model of Spiral Sigmoid Choke-bore Rifling. 
(5) Spiral Sigmoid [Fish-tail] Projectiles. (6) 
Double Chisel-headed Projectiles. (7) Rifle 
Sights. (8) Cartridge. 

1906. STYLES, T. a., & CO., 8, 9, 10, 
Weaman Street, Birmingham.— Improve- 
ments in the manufacture of breech-loading 
hammerless guns. 



1907. NOKBS, WM., Chester Street, 
Aston, Birmingham.— Automatic Safety 
Gun. 

1900. BURTON, BETHEL (MESSRS. 
OASIiER, PALMER, & CO.), Market 
Street, Bei^mondsey, Ijondon, 8JB.— 

(1) Sportinrg and Military Magazine Rifles. 

(2) Improved Safety Cartridges and Cartridge 
Reloader. (8) Improved Bayonet for Rifles. 

191a PATSTOITE/ JOHN, 25 High 
Street, Southampton. — (1) Snap Action to 
Breech-loading Guns of all kinds. (2) ^Id 
Fowl Guns, Revolvers, &c. 

1911. FERKES, THOMA^ 70 Osna- 
bnrgh Street, Regent's Park, London, 
N.W. — The Universal Hammerless Sporting 
Gun. 

1912. WOODWARDS, JAMES, & 
SONS, 64 St James's Street, London, 
S. W. — Improved Automatic Patent Hammerless 
Safety Gun. 

1913. DUNCAN, J. W., Paul Pry 
Works, New Summer Street, Birming- 
ham. — Patent Express Choke Gun. 

1914. TURNER, THOMAS, 19 Brook 
Street, London, W. ; and 6 Pieiier Street, 
Birmingham. — (1) The Featherweight Guuh 
(2) Patent Attachable Muzzle. (8) Intercept^! 
ing Safety Arrangement for hammerless gxms.^ 
(4) Patent Semi-Hammerless Gun. ^ 

191J. GILBERT, THOMAS, 54 Greaft 
MarlDorough Street, London, W. — (1) 

Shooting Corrector. A simple device for shoo^ 
ing with both eyes open, attachable to gun^ 
rifles, or ordnance, of any size or construction. 

1916. CREDENDA COLD DRAWU 

SEAMLESS STEEL TUBE CO. (' 

Ledsam Street, Birmingham; aoid. 
Water Lane, Great Tower Street, Loi 
don, E.C.--Cold Drawn Seamless Steel Tu" 

1917. RIGBY, JOHN, & CO., 72 
James's Street, London, S.W.; and 
Suffolk Street, Dublin.— (1) Patent In 
proved Safety Bolt for hammerless guns 
top rib connection with vertical bolt. (2) ' 
V. W. H. Patent for improvement of the mana-^ 
facture of india-rubber recoil pads with bevelled 
edges for gun-stocks. 

1918. BLAKENEY, MAJOR W. A^ 
F. (care of MESSRS J. LECKIE & CO.\\ 
12 St. Mary Axe, London, E.C. — (Ui 

Patent Pad Equipment for infantry soldi^nLI 
(2) Waterbottle, Entrenching Tool, and Genefcii 
Service Helmet. 

1019. KNIGHT, E. M., 76 St. Domingo; 
Vale, Everton, LiverpooL^Improvements 

in Filters and Filtering Medium. | 

Z920. AHBBECKER, H. C, S& SOKil 
117 Stamford Street, London, 8.E.^i 

Locomotive Battery. 



Digitized by 



Google 



Oroup XXV. (South Gallery, Middle and North Courts), 



235 



1921. AKDERSON, W. Ij., 1 Sydney 
Villas, Melbourne Boad, Wallingtcm, 
Burrey. — ^Muzzle PivotiDg Gun, comprehend- 
ing the entire cloeing of the port, with a separ- 
ate aperture for the purpose of sighting. 

IQ22. EASTON & ANDBBSON, 3 
WMteliall Place, London, S.W.; and 
Srith Iron Workis, Kent.— Working Model 
tf IConcrieff Hydio-pnenmatio Gun Carriage 
Monnting a 10-inch 18-ton R. M. L. gun, and 
Bondry photographs of different types of Dis- 
i|>pearing Carriage. 

1923. KYKOCH, a, & COMPANY, 
Limited, 199 Piccadilly, London, W. ; 
and Lion Works, . Witton, near Bir- 
Bungliani. — The Perfect Metallic Car- 
tridge. 

1924. BUBQESS, WILLLAM, Berry 
Lodge, Malvern Wells, Worcestershire. 
—(1) Springless Alarm Gun. (2) Alarm Gun 

i for military outpost. (3) Hammerless Fowling 
I Piece, central fire. 

I 192s PAULSON, B., Boon Hills, 
I Langwith, Notti n gh am shire. — (1) Im- 

proyed Military and Sporting, Magazine or 
! BepcBiLQg Rifles, Guns, and Pistols. 

1926. LANCASTBB, CHABLES, 151 
'ew Bond Street, London, W.— Machine 
and power] in operation showing the method 

Df rifling on the celebrated non-fowling smooth 
rval bore system, for rook, rabbit, express, large 
Nxre, and military rifles. 

1927. LANG, J., & SON, 22 Cockspur 
Ifereet, London, S.W.— (1) Improved Safety 
!)evice for smaU arms. (2) Guns. (3) Rifles 
br sporting purposes, with special rifling to 
ierent fouling. 

WATSON BBOTHEBS, 4 PaU 
,11, Ijondon, W. — (1) Improvements in 
Bhmmerless Sporting Guns, whereby greater 
lafety and ease of manipulation is obtained, 
md the process of manufacturing the barrels for 
line [Tranter's Patents]. (2) Concentric Steel 
larrels, obtaining greater uniformity and 
irgely increased shooting powers. (3) A 
wrach-Ioading Automatic Cannon. 

: Z929. HOLLAND & HOLLAim, 98 
i New Bond Street, London, W.— (1) The 
. London New Breech-loading Duck Gun for 
I. Dont use. (2) Patent Climax Safety Hammer 

less Gun. (8) Improved System of Rifling as 
I SfP^6<^ ^ sporting rifles, non-fowling. (4) 
^jAitent Hammerless Rook Rifles. (5) Improved 

Harpoon Gun and Harpoons. (6) Patent 

Magazine Repeating Rook Rifle. (7) Patent 

Bingle Express Rifle. 

1930. BBTLLY, E. M., & CO., 16 New 
Oxford Street, and 277 Oxford Street, 
London ; and Paris. — (1) Hammerless 
Chms aad Rifles. (2) Self-extracting Gxms. 
(8) Central Fiie Guns, low hammers. , (4) 
Special Pigeon Guns. C6) Wild Fowl Gqns. 



(6) Express Double Rifles. (7) Revolvers. (8) 
Leather Gun Cases and Sporting Implements. 

1931. COGSWELL & HATCRXSON, 
142 New Bond Street, and 226 Strand, 
London, W.C. — (1) Victor Hammerless 
Guns with improved locks, cocking action, and 
safety. (2) Farmer's Hammer Gun. (3) Colo- 
nist Rifle. (4) Colonist Revolver (5) Mili- 
tary Rifles and Sights. (6) Verniers for rifles. 

(7) Metropolitan Police Revolvers. (8) Army 
Self-extracting Revolver. (9) Ammunition. 

Nos. ^9^^^^^^^^^ GALLERY, 



COURT. 



1932. MAIGNEN, P. A., 32 St. Mary- 
at - Hill, Eastcheap, London, E.C. — 

Filters for military and hospital equipment. 

1933. COPEMAN, EDWABD S., 4 
Victoria Street, Westminster, Ijondon, 
S.W.— Bullet Shields for protection of field 
guns in action. 

1934. DICKSON, WILLIAM, Quar- 
termaster 24th Mx. B.V., Post OfiQ.oe 
Begiment, 14 Old Change, London, 
E.C. — (1) Rapid Ration Distributor. Will 
supply 500 men with rations in seven minutes. 
(2) Improved Circular Arm Rack, provisional 
patent, specially adapted for use of troops when 
in camp. (3) Bracket and Shelves [self-fixing 
grip], for fixing to poles, pillars, or other up- 
rights, in shops or warehouses, for show of 
goods. 

GEBELOT & CO., ,& OAU- 



AT & CO. (SOCIETE PBAN- 
CAISE DES MUNITIONS), 11 Queen 
Victoria Street, London, E.C. ; & 30 
Bue Notre Dames des Vietoires, Paris. 

— The New System of Recapping Cartridges, 
and numerous other improvements in sporting 
and military ammunition. 

1936. BEBTHON,BEV.E.L.,Bomsey, 
Hants. — Patent Tents, without poles or ropes. 

1937. BAXTEB, CAPTAIN J. C, 
B.E., Colchester, Essex. — Cooking Appa- 
ratus for military and other purposes. 

1938. QALLWEY, SIB BALPH P., 
BABT., Thirkleby Park, Thirsk, York- 
shire; & 30 Eaton Square, London, 

S.W. — (1) A New Game Register for shooters. 
(2) A Complete Wild Fowl Shooting Equip- 
ment, consisting of a double-barrel breech- 
loadiog swivel gun (the first made), and a 
fowling punt and its belongings ready for use. 

Z94a BOWBINQ, ABIJNDEL & CO., 
11 & 12 Fenchurch Street, London, 
E.C. — The Combmation Pack Saddle, Boxes 
and Bedstead. 

1941. NEEDHAM, QBOBGB 
HENBT, 7 Cologne Boad, New 
Wandsworth, London, S.W.— Full-cock 
Rebounding Breech-loading Gun. 
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Z9i2. HAWKEK, SEYMOUB, 17 
Marlborough Boad, Qunnersbury, Lon- 
don, W. — Self-reloading Eepeating Firearms 
and Ammunition. 

1943. NEEDHAIC, J., 6 Hammer- 
Bmit£ Terrace, Iiondon, W. — Ejecting 
Double Hammerless Bporting Breech-loaders. 

"P-^^* JAMES, 121 Walworth 
Roa^ liondon, S.E.— (1) Patent Distress 
Signals. (2) Blue Light. (8) Gamekeeper's 
Identifiers. (4) Flash Lights for fishing fleets. 
(5) Smoke Bookets for testing drains. 

Z946. WATKIN, MAJOR H., ILA., 
Boyal Gunpowder Factory, Waltham 
Abbey, Essex.— (1) Position Finder for forts 
and submarine mines. (2) Elevated Batteries, 
Depression, Artillery Field & Infantry Bange 
Finder. (8) Chronograph for taking velocities 
of projectiles. (4) Chronograph tracing path 
of projectiles in the bore of a gun and recoils. 
(5) Electric Light and Sand Time Glass for 
powder factories. (6) Electric Position Finder. 
(7) Clinometer for laying guns, &c. (8) Ap- 
paratus for military surveying. 

1947. M A li B T, lilEUT. - COI*. 
TTAKOIiD, 18th Hussars, Soyal Bar- 
racks, Dublin.— (1) Bale Suspender, for the 
immediate release of the animal by its own 
pressure. (2) Carbine or Rifle on back, and 
sword on saddle or man attachment. 

19^. WALLACE, MAJOR N. WIL- 
IiOUQHBY, 3 Eastern ViUas, South- 
sea, Hants.— -(1) Military Entrenching'Spade. 
(2) Pioneer and Ordnance Survey Spades. (8) 
Portable Pioneer Saw, Grapnel and Cutlass 
Hilts: 

1^9. WELDON, EBANCI8, LT.- 
COL., Erlimount, Earley, Beading.— 

Bange Finder [Prism], for surveying, military 
and sporting purposes. 

1950. ATEXETSON, JOHN E., 88 
Egerton Road, Greenwich, Xiondon, B.E. 

— Improved method of stowing and discharging 
torpedoes from torpedo boats and other vessels. 

1951. aREGOJtY, WILLIAM, 51 
Strand, London, W.O.— The Elcho Bange 
Finder. For ascertaining the distances of 
troops [infantry and cavalry] in the field from 
distances varying from 200 to 2800 yards. An 
observation can be taken in five seconds, and 
no calculation is required. 

Z952. MOLE, BOBEBT, & SONS, 
Granville Street, Birmingham.— (1) Im- 
provements in Swords, Scabbards, and Matchets. 
(2) Presentation Swords of new designs. 

1953. SAWYEB, LEBTJT.-COIi. E,, St. 
George's House, Hinton St. G^rge, 
Somerset. — Revolving Gun Carriage on rails. 

Z954. JOEIi, HENBT EBANOIS, 
Tower Chambers, Moorgate Street, Iion- 



don, E.C.— Protecting Ships and Sea F« 
from Torpedoes. 

ABIE, FATBICK, 16 PaU Hi 
London, S.W. (See Group XXVIIl) 

ANDEBSON, B. F., C.E, 84 Co 
mercial Street, Dundee. {SeeGmfl 

AVEBY, W. & T., Digbeth, B 
mingham ; and 14, 15 & 16 CowCn 
Street, Xiondon, E.C. (See Gmp J 
Queens Gate Annexe.) 

BABBETT, Q. J. T., 253 Ea| 
Bead, Islington, Iiondon, N. (See Gn 
VIL) 

BICKFOBD, SMITH, & CO., Tnd 
ing Mill, Cornwall; and 85 GiMl 
church Street, Iiondon, E.C. (Set Gm, 

BBABT, JAMES, Maybanks,Bod| 
wick, Sussex. {See Group JF.) 

BBITISH AND POEEICK 
MABINE HiTVENTIONS COI 
PANY, Limited (THE), 2 Thmi 
needle Street, Iiondon, E.C. {See 6f« 
XIII.) j 

CT.ABK & STACnCET, Pen-Llwy 
Chester Boad, Wrexham. (See (M 
11.) 

COLLINQHAM, B. M., Green U 
Foundry, HulL {See Group XL) 

EASTON & ANDEBSON, 3 Wii 
hall Place, IiOndon, S.W.; and Sri 
Kent. {See Group XI.) 

ELLIOTT'S PATENT Mlini 
PICK CO., Limited (THE), 82 Ki 
nedy Street, Manchester. (See Gmfi 

GIBBONS, C. K., 27 Chopping* 
Street, Newcastle-on-Tyne. (See Gf 
VI.) 

HOW, JAMES, & CO., 78 Pairii 
don Street, London, E.C. (See Gn 
XXVIIL) 

KEBB, STEWART, & CO., SOBttcb 
lersbury, London, E,C. (See outn^ Sow 
PromeTiade.) 

MACKENZIE & BBOUGHAH, 
Great George Street, Westminsttf 
London, S.W. (See Group XHL) 

MALET, LIEUT.-COL. HAEOlfl 
15th Hussars, Boyal Barracks, 
lin. (See Group VL) 

MEBBTWEATHEB 9& SOlrf 
Greenwich Boad, S.E.; and 68 
Acre, London, W.C. (See Group ^ 
Queen*8 Gate Annexe.) I 

OBCHABD, JOHN, 100 High Streej 
Kensington, London, W. (See Crroi 
XIV.) \ 
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>ATEBSON & COOFEB, 76 Ijittle 
[tain, London, E.C. (See Group XIIL) 

H08FH0R BBONZE CO., Limited 
IE), 87 Sumner Street, Southwark, 

idon, aE. (See Group II.) . 

lEBNE, Ii., & CO., Limited (THE), 
iwn Iron Works, Glasgow. (See 
up IV.) 

nrWABD, JAMES HENRY, 406 
md, London, W.C. (See Group 
VIIL) 

OMKIN'S, ALFRED S., Holmwood, 
erham, Surrey. (See Group XVI.) 



UNITE, J., 201 & 293 Edgware 
Road, London, W. (See Group I.) 

WATKIN, MAJOR H., R.A., Royal 
Gunpowder Factory, Waltham Abbey, 
Essex. {See Group III.) 

WILEINS, T., 8 Meredith Street, 
Clerkenwell, London, E.C. (See Group 
XXVI.) 

WILLIAMS, T. H., 23 Stamford 
Street, BlackMars, London, S.E. (See 
Group VII.) 
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JOHN MOORE AND SONSl 

Church, Turret, Musical, House, and Ship 

CLOCK MANUFACTURERS, 

38 and 39, CLERKENWELL CLOSE, LONDON, E.G., 

Makers to Her Majesty the Queen ; H.R.H. the Duke of Edinburgh ; 
Office of Works ; the Lords of the Admiralty ; the War Office ; the Indi 
Council; the Colonial Government; the Russian Government; the Emperor o 
China ; the Emperor of Brazil ; the Queen of Madagascar, &c. 



PRIZE MEDAL FOR EXCELLENCE, International Exhibition, W. 
DIPLOMA OF HONOUR, International Fisheries Exhibition, m 
BY APPOINTMENT to the International Health Exhibition, /5* 

Number of House Clocks made 15,560. 

„ of Church and Turret Clocks made . . 920. 

FOR EXHIBITS SEE COMPLIMENTARY LIST iiu 




MOORE'S 
PATENT IMPROVED GLASS LOUVRE VENTILATOR! 

FOR 

PUBLIC AND PRIVATE BUILDINGS GENERALLY 

Are made to any size, and can be fitted to every description 
Wooden or Metal Sashes, and are finished in the best manner. 

Upon the hottom bar of each Ventilator is stamped the words MOOBE' 
PATENT," icith the Quality. 

STEAM EFFECTUALLY REMOVED FROM WINDOWS. 

Only Medal awarded l)y Sanitary Institute of Great Britain, 1880, for Yentili/^ii 

MEDAL OF THE INTERNATIONAL HEALTH EXHIBITION, I88i 
Diploma of the Great International Fisheries Exhibition, 1883. 

In addition to previous INTERNATIONAL and other EXHIBITION MEDAJ^- J 

MOORE'S Improved Circular and Sliding Glass Ventilators. 

Are manufactured in Polished Plate of any size, either plain or 
|||omamental, also in 32 oz. and 26 oz. sheet glass, and are finished m i 
||superior manner. 

Models, Reduced Tariffs, and further Particulars upon application to the 
MANUFACTURERS, \ 

JOSIAH MOORE AND SONS, 

8EKF0RDE WORKS, ST. JAMES'S WALK, CLERKENWELL, LONDON, E.C. I 
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I PER, PRINTING, BOOKBINDING, STATIONERY, &o. 
By Dr. Hugo Muller, F.K.S., &c. 
B.— Bat little has been added to the already highly-perfected mechanical prooeases 
oaking. Some minor improTements in the rag-engine, knotters, glazing, finishing, and 
achinery are all that need be mentioned. The advanoes dTiring the period represented 
esent Inhibition lie almost entirely in the direction of a vastly increased production, 
8 enlarged, to a corresponding extent, the range of raw materials &om which the 
ire of paper draws its supplies, 
ty-five years ago the oonsumption of paper was already so vastly on the increase that 
more and more evident that the ordinary sources of paper material, could not satisfy 
id, and that before- long a very serious increase in the price of paper must be the 
oe unless new sources could be found. Great strides have been made in this 
and although a material has not been found which can entirely replace the rags, 
supplies of several materials have become available which at all events serve to meet 
ised demand. Besearches and experiments in this direction were by no means 
and numerous substances have been proposed in the course of time as new paper 
Unfortunately, in many instances, these proposals were made without due regard 
[itity and quality of the fibre contained in the raw materials, and the subsequent trials 
facturing scale only too often resulted in utter failure. We will content ourselves 
Loning those which have come into actual use. 
}f the earliest experiments were made with straw, and although various kinds of paper 
I from this material for a considerable time, it was only within the last thirty years 
* of a better class made from straw could be obtained. But straw has by no means 
I either a cheap material or one which is easily converted into paper-stuff, and at the 
le it appears that the manufacture of straw paper is, if anything, on the decrease. 
2h more important material is esparto or haJfa, which was introduced by Eoutledge, 
, after a great stru^le, was established as the most perfect amongst the substitutes for 
s material is remarkable for the ease with which it furnishes a clean and white fibre, 
it possesses a peculiar property which renders it particularly suitable for the 
re of fine printing papers. Esparto was at first almost entirely imported from Spain, 
n from the North Coast of Africa, where it is met with from Morocco to Tripolis; but, 
ely, its growth is extremely slow, and attempts to raise it by regular cultivation have 
present been only partially successful. It is reported that it takes from twelve to 
rs for young plants to mature sufficiently to yield useful leaves. On account of its 
it can only be collected by pulling off the leaves from the stalks, a process very destruc- 
...3 plants. For this and other reasons the supply of esparto has of late not materially 
^■'(inased, and if other countries besides England were to find it to their advantage to import 
^ material, the limited extent of its production would very soon become apparent. It is 
^<^ted that the quantity of esparto imported into England amounts to 180,000 tons, and as it 
^wckoned that good esparto yields close upon 50 per cent, of paper fibre, 90,000 tons of paper 
^ tkos derived from this source alone. 

^Siimlar to the esparto are the leaves of the dwarf-palm ChamMrops humUiSy which likewise 
&on to a considerable extent in some districts of the South of Spain and the North Coast of 
Africa. This material is capable of furnishing an excellent fibre for paper, but, for some reason 
or other, it has never become of any very great importance. In America, leaves of similar kinds 
of pahn, which grow in the Southern States, have likewise been used for making paper. Reeds* 
^ bamboos also furnish, good materials, and it is a well-known fiBust that the Chinese make 
iome kind of paper of excellent quality entirely from green bamboo. Both these materials 
uive been made use of to a considerable extent in the United States. 

Ik has been repeatedly proposed to employ the refuse of the sugar-cane, so-called Bagasse, as 
I paper material, bnt this contains so little of true fibre that it is not surprising that these attempts 
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have completely failed. The same applies to the proposed utilisation of hop-bioe. Yarioas kinds 
of barks (bast) have been frequently used, and, indeed, the famous Japyinese papeT,which is remaik- 
able for its toughness and the varieties of forms in which it is employed, is entirely made of the 
bark of the paper-mulberry and some species of daphne. That the strength of the Japanese papers 
is mainly due to the lenglh of fibre has been demonstrated by attempts which have been made to 
work up imported half-stuff from Japan on the paper-machine. The necessary reduction of the fibre 
in the rag-engine completely changed the character of the paper thus produced, which indeed | 
exhibited none of the remarkable qualities of the Japanese papers which are made by hand. 

There is one particular kind of bast, viz. that of the Adansonia digitatOy which is used 
occasionally in England for making paper of an extraordinary strength. Another importaQt 
accession to the paper materials is jute in the form of gunny-bags, jute-cuttings, and butts. 
These materials are used to a considerable extent for strong papers, and especially for making 
the so-called Manilla paper, which formerly used to be made entirely from old Manilla ropes. 

For some time past experiments have been made with a view to converting wood into 
paper, and about twenty-five years ago Yoelter, following in the footsteps of Keller, succeeded, 
by dint of untiring perseverance, in perfecting the process of disintegrating wood by mechanical 
means. This process consists simply in grinding green wood, principally that of conifers, on a 
grindstone in presence of water. This invention was eagerly taken up in countries where wood 
abounded and where cheap water-power was available. Enormous quantities of this wood fibre 
are now produced in Norway, Sweden, Germany, and the United States ; and according to the 
degree of care bestowed upon the operation and the efficiency of the machinery, a paper material 
is thus produced which either by itself or, still better, in combination with n^-stuff or other 
strong fibre, furnishes a paper perfectly suitable for cheap newspapers, cardboards, and similn 
purposes. The extensive use of this ground wood is often severely criticised; but it has to be 
borne in mind that its application has set free a corresponding amount of rag-stuff, and it is dm 
to this circumstance that, notwithstanding the enormous increase in the consumption of paper,; 
the dearth of rags has not been felt. Some modifications in the machinery have been introdnoe^ 
in America, consisting mainly in the substitution of emery wheels or circular steel rasps for tli 
grindstone. A development of this process in another direction consists in submitting tbe woo^ 
previous to grinding, to the action of steam under pressure, whereby the coherence of the woo 
is materially lessened and the disintegration much facilitated. Although the fibre thn 
produced is of a light brownisjti colour, it is rendered much more supple and is much longer. 1 
is therefore particularly suitable for packing papers and paper-hangings, and is generally nsei 
without any other admixture. 

Whilst in the foregoing processes the defibration is effected by mechanical means, other an( 
equally important methods have been introduced in which the same end is attained by cbenaioa 
agencies. By this action both the intercellular substance, which binds together the indiyidoa 
cells of the wood, and the lignine which makes them rigid, are removed, and thus ilM 
cellulose is obtained in an isolated form. Although the product obtained by this chemical 
operation is small, amounting to not more than 50 per cent, of the dry wood, it is far superior it 
the wood pulp obtained by the mechanical processes, and in fact, if not equal to rag pulp, iti* 
nearly as good as esparto fibre. Moreover, it can be perfectly bleached. The first proe*( 
introduced by Watt and Burgess, and first carried out by them in America, consists in fl*; 
treatment of chipped wood with a solution of caustic soda of a moderate strength under hil^ 
pressure. Although simple in principle, a good many difficulties had to be overcome bef*9j 
it became practicable. However, within the last fifteen years a great many factories havehee^, 
erected for working it, and large quantities of cellulose have been thus made available. -i 
In 1866 Tilghman took out a patent for treating wood with sulphurous acid or acid'i 
sulphites, for the purpose of converting it into paper pulp. This process, however, seems never to 
have been carried out on a large scale by the inventor, and, in fact, had been altogether forgotten^ 
when Mitscherlich, some ten years later, rediscovered and patented the same process. According 
to Mitscherlich, the wood in a suitable form is treated with a strong solution of bi-floJp^** 
of lime under pressure as about 150° 0., whereby, as in the] previously described eXks^ 
process, the intercellular substance and the lignose are removed and the cellulose is ^ 
Eckmann, in Sweden, instead of bi-sulphite of lime, uses the corresponding magnesia salt 
recently another modification of the same process, patented by Pictet, and which is about to ha 
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; introduced, consists in the treatment of wood with concentrated sulphurous acid in closed vesselsj 
I at 80° to 90^ 0., and at the corresponding pressure of four to five atmospheres. The cellulose 
I obtained by these sulphurous acid processes is much tougher than that obtained by the alkaline 
treatment, and as, moreoyer, these processes are more economical, it may be confidently expected 
tliat before long the greater part of the wood cellulose will be produced by this way. 

It appears from recent observations that paper made from chemically prepared oellulose 
does not m^inifkiT^ its pristine strength, but is. liable to become brittle and less tough — a change 
Apparently due to an alteration in the oellulose itself and not^ as might be supposed^ to any of the 
chemical agents remaining in the pulp. 

WiUetden Waterproof Paper.— The Willesden waterproofing process, which consists in the 
ipplication of Schweitzer's solution of cellulose in ammoniaoal oxide of copper, has also been 
nj successfolly employed for paper, which thereby is rendered suitable for many uses. 

PHiNTiKa. — ^It is a noteworthy fact that in its essential points the art of printing attained 
almost at the time of its introduction a degree of technical perfection which has hardly since 
W surpassed. Some of the earliest specimens still extant of books printed by Gutenberg, his 
usociates and their numerous pioneers, who in the second half of the fifteenth century spread their 
&ew invention throughout Europe, are equal to the best work produced in modem times. Indeed 
it my be said that during the next three centuries the art remained almost stationary, the intel" 
lectoal and social conditions of the time making small demands on its progress, and the printing 
craft, like all others, being hampered and restricted by rigid traditional trade customs. 

In recording the progress made in printing during the last twenty-five years, it is to be 
temarked that it has been almost entirely confined to the attainment of the greatest possible 
speed in production, and it may, moreover, be said that this has been mainly efiected by the 
teer development of the principles involved in the printing machines previously in use. It 
inems therefore appropriate, in reviewing these modem improvements, to point out this continuity 
p their progress, and to take a retrospective glance at the short period in which machine 
Hinting took its rise, and which preceded the epoch represented by the present Exhibition. 

Towards the end of the last century, with the impetus given to the advancement of the 
idnstrial arts by the introduction of the steam-engine, and the development of mechanical 
Hgmeering generally, a new era began also for printing, which is marked by Earl Sttinhope's 
irention of his lii^ and lever printing press, the first made in iron. Modified by others 
H improved upon, this press became tlie type of machines which are in use at the pre- 
iBDt day, either as hand presses or in a much larger form as the so-called platen machines 
iDrked by steam or other power, and which are still considered by many to be the most efficient 
lesses when the highest degree of perfection in printing is desired. Whilst, however, this form 
F press still retains the original principle of applying a flat plane moving parallel to itself and 
) the type form, a new system had already been suggested by Nicholson in a patent dated 
Ipril 29tb, 1790, wherein he described various ways of making use of the surface of rotating 
ylinders instead of the flat plane of the platen. He proposed to pass a table containing the 
fpe between an upper and a lower cylinder, the former carrying the paper, and by means of 
Rig-wheels or straps to act upon the table so as to draw it backwards and forwards, when set in 
wtion, the inking being at the same time effeeted by cylindrical rollers which passed over the 
%s as the tables moved to and fro. In another arrangement he suggested imposing the type, which 
^ fids purpose was to be tapering, on one cylinder, whilst the paper was held and pressed against 
the type by a second cylinder, both moving at the same speed. In a third arrangement a pressing 
eyhnder holding the paper was to be rigidly united and geared into a rack on a long table on which 
the type was placed, and thus the printing was to be efiected whilst the table moved to and fro. 

Although Nicholson's patent comprised all the important elements of our present printing 
aaachine, such as rotating cylinders, cylindric inking rollers and distributors, grippers, &c., it was 
lot turned to any practical account, and fully twenty years elapsed before printing by machinery 
became a reality. The merit of having constracted the first printmg machine is due to Frederick 
^nig, who, having occupied himself for a number of years with the improvements of the printing 
iiess,came to London in 1807,and here, with the pecuniary support he received from Messrs. Bensley 
tod Taylor, and with the assistance of the gifted mechanical engineer Bauer, he was enabled to con- 
uiue those experimental trials which finally led to success. His first machine, constructed and 

B 

Digitized by GooQle 



242 Group XXVI (JB(lt^ ^alUf^). 

J)atented in 1810, was a platen, which, however, haying served to demonstrate the poS8ibil%d 
printing hy machinery, was abandoned for anothefscheme worked out and patented in 1811. Th 
second machine became the prototype of the single cylinder press now in use. The description 
this patent reveals incidentally the great difficulty which presented itself when atteippts wefe m 
to apply the only means then in usei for inking the type to the quick moving priniing pwcSir 
and in these days it requires some elfort to realize and appreciate this formidable obstacle. 

' The treadd and ^lue composition roller, one of fee most important' ao(|u1(8i&n8 of fl| 
ppnter, was only invented two y'ears later lly Bacon and 'Donkin.' j 

By this time the interest of Mr. Walter, tlie proprietor of the Times, had been Milirted 
these inventions, and all efforts were now concentrated upon the construction of the femfl 
P^^g press, to whic^ allusion is made in the columns of the %\me8 of Deo. 2&th, 1811 13 
press printed about 11 QO copies per hour. 

This achievement served as an incitement to others, and in quick succession a nnmbv 
able engineers devoted then^selves to the further deyelonmeut of printing machw^- ^ 
Konig's machine w;as soon supplanted by one constructed Apple^at^ ^n^ CQy[pffi||[ 
turned out as many as 10,000 copies of the Times per 'hour. In i^s turn itliis iaa&, 
superseded by one 6f tloe^ caUed the type-revolving fast printing' mewhlne, maqe jfl 
vidre impression cylinders.. A gigantic machine yr^s made lijpon this princijple {oi[ r — 
Whitworth, and was put in operation in July, 1859. It hiiS ten in^)re^ioja roller?, an^ 
ten men to feed in th6 paper, and produced 16,000 cppies pe][ hopj. In the samV * 
was made by Applegath for the Standard "Vjpth hye iinpres^ion rollers placed lioi[i^bii^ 
Hoe*8 machibe, but Wo men were riBquirec| to feed in the jpa^er at each i^p];e)S|ioj;L, zo||p 
wliich arrangement the machine could print i2Q,(i6o copies per hpiir. ]^arv,elioy8, ^^ij^ 
these results may be considered, the r^q^uirements of the dail^ newspapers were ^ 
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machines, was now applied to' t^e further ^evelopmetit of rotfer^ prijjiting in a u&w ^ 
finally resulting in th'e* construction of a machine -^hicti prints fcoth sicles of a coptiiji^o.^^W 
paper. This is called the Walter press, and its action may be ilescnbed as ifpUo^s : v^^ " 
is fed from a reel (containing about 4 miles ijn length and weighing 6 cwi)^ ^to a 8©^% of 
cylinders, the two last of wliich are covere'd mih flannel ' or felt aijid \ept damp. M M 
passed between the first and second oi four, cylinders raised' pegpendicularly aboy9 ^f^lj^otMr, 
top one being covered witb. the stereot^^pe cas'fr * ^ ' ' ' ' a.^-B 

one with the casts of the remaining four pages, 
cylinder the paper receives the impression on c 
second and third cylinders, and resuming its forward direction in passing tetweei^ tlfe 
fourth receives the impression of the four" remaining pages on t^e other side.' 

After receiving tire first impression, the paper is led between two highly yolishec^ 
one of which acts as the set-off, and being kept clean by a special vnjping a^rrangemei?t, ^ 
the superfluous ink, thus preventing the print from being blurred in its onward co| 
passes then between two cylinders v^here, by an ingenious contrivance, it is cut into shej 
are at the same time counted. Finally the slieefts pass througt a folding machine, ij^^ 
leave the press. This printing press is served by two attendants, and prints 1^,000 aheetf^B^j' 

The speed of the Ifcirge "presses of the' old construction was governed by the dexteOT J 
layer-on, and as for all practical purposes he could not feed in more than abbul; thiriy 
^ninute, the power of printing large numbers could only be increased biy muitiplying the H^j 
sion-cylindefs and proportionately enlarging the circtimiference of 'thfe type-15earinjg cf^ 
whereby the inachine Wcame objectionably complicated and cumbersome. 

Haying regard to the special purpose for which it was designed, viz., the printin 
newspapers at a great speed, we have in the Walter press arrived' at a degree of 
which for the present cannot probably be surpassed. Considered as a specimen of* mecbai 
engineering, a 'simpler construction is hardl^ conceivable, whilst * as regards tlie ^uali^ 
printing, the attairiment of a still* greater' sjeed would prol?ahly. be incompa^Ie with 
conditions which make efficient in*kin^ and'fkir'impression pbssil>ie. In looking back 
intermediate steps which have led to' {his result,' we can easfljr perceijVe that i^ recjW"'^ 
<SO-opeiation of many important factors Ho 'bring it about. Apart' from the silll in mechani 
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engineerixig whick is biottght to bear in the construction of the Walter press, its completio;a is 
in great measure due to the high perfection to which the stereotyping process had gradually 
beeoQ carried in the T^rfMM ofice. 

The introduction oif the Walter press has been folloi^^^ed by the constru,ction of several 
laneties of high-speed news^printing jpresses, such as the Bullock, the new i^oe, Campbell, 
Marinoni, Ac, which more or less resemble their prototype. 

In Lithogtapiiy a very notable progreiss has 'also to be reco;|[^ed by the ^neral u^troduction 
and application of the principle of the cylinder printing press. The '^reat diflSculty wbi^h^ the 
ycQuliarities of lithographic printing once presented ha^ been completely overcoipe, one of 
%s latQst improvements being the introduqiaon of an arr^gement by which the cylindei; is 
•nested a&d ihe stone allowed to return and have th^ inMng repeated befpre the itnpr^^on is 
Ucen, thus affording the means of a more efficient inking of Wroad surfaces. The attempt V\9^^^ 
^Maurice to apply in lithography the use of cyiindric instead of fiat stones^ with a i^i^^w ^9, 
printing aa endl^ web-paper, does not appear fo have ftilfill^ the high expect^tion^^ ^hkh 
tee entettamed when it Was first brought out, though it produced 7000 96pies per ^our, aiji^ ^he 
work was said to be equal to the best machine litho^ph^j. Lithography has^ of l^te. ye^ur^ come 
Wffuik more extensively into use, especiaUy for colour printin]^, an^d' a^s th^re is still on^ t^e one 
ffdgiaal source for the supply of the lithographic, stone, m^ny attc mpt^ hav^ been ma(j[e to fii\d 
i& artificial substitute for it,* but without m^ m^t^ied result, {^iute rec; ntly, ^loweyej;, this de^i^e: 
ahun seems to have been attained by an invention which ya^^ cone^idered ^n imjprpxe^ zinco- 
ftB^^c process. It is stated that 1? coiisi^tg yjL ^p^Y^^iii^ ^ ^Vi^^/]^ P^f'Cff^ ^ 
i fibi o| calcareo,us i^ubstance w^eij^by a |urj^, is^ pJl^.tBiiip^^d ppi^e^i^ all tlpie r^m^rkable 



^ra^erties of ^he lithp^ph^i^c bJ^ojx^. 
^ principle of th^ cyj|^'(^ 



Bj^ach^p b.^^ a)^, very ^cy^ft^^llj. appHed to the 
fWM^ctip^ of 'presse^ Tj[hicj\ picint or Jffpj^^ wlo^ ^ P^PSr i« passing 

^rough the machine. " Of these, the two-colour machine, introduced about twenty years ago by 
& Bepe^ ^tfee 9uc.^.e^r^ of ^he oriigi^^a^ i^ye^i^pr^), is, ipgep^us p.^Ji;feftt ii;^ ita action, 
aep other macliine^. l^ave ^)japn C9ji;u?t;u9it9d in Hbji^ ^4 ^^^^ 90untr\^ ^9^. pouting even 
than two colours, biit being yeiiy C05pip5Li,cakt^«J as^i opjl^. ^ppJ^ca,Vle in ^ecja^ cai^^ they have 
t cono^e m^ch intp use. 

' To the Americ§tti§t' ^ipide^te^ fipi; %\^lp^^^^<>j^ of ifxQ J^o^ yi^'^9MV^ jobbing 

t^g machines worked by a tre^c^I,9r. 

¥ne type-setiing machine has been simplifie^^ P,9rfe9;ted» QJE\d i,t(3 V^.l^i^ b^i^we muck 
e general ; on tlje other ^ni tl^e ^ribut^' B(la^9hi^9?. ^itH, "S^sik "9/^ acquainted 
I fiar haye 'no^ yet attained a e^tislffictpry d^gr^ of egcy^e^cx. Ifb© ^utonjw^tic^ typ©^«fi*iog 
id~ finishing macnines have so materiaUl^ r^di^^^e^ tiji^f, 9p^t of ^pei ifi9-\ i^ ^^fWA^ co^etes. T\ith 
)^ cost of re-distribution. 

* *iie invention of soh and elastic type, or indiarubbe^ (?^€|ig^^9n'* ]gfttei?.1i, 

§ proved ^ most usefi^l mej^ns 9^ ?ipj>^y^i; JSpift^u^ * t^9\'^\ feWt afforda especial 
[vautages in the ' decoration and stamp/p^g of i^ny^^ldang. SHb^^.Q^e, glasa 

jties, metallic su^i^% an^ also for Ijifti^d-^twwi 
^e ^eat process" in f ho^o^jyphy %9, bec^ bjcpv^gh^ to bg^ i^njgfl, prfoting. especiftHjl 
SUrect produ^^pn pf j^ti^^§; rtatejj ^^d VM>J^ T^®'^ 9.9.^ vm^^ ift W. 

effect Uiis in a yer^ pe^ect mannci;. ^e^p^d upogjj ^h9,ig§)iV^9,9;y^ aptiea o£ light 

iqpbtt bi-chromated gelatine, and are in fact developments Photogalvanography, Phototypy, 

:gj)!Pj|TOn)Xiift.--5Che advance^ to bo recorded H h<^XiiifSpxg r^ej al^ort «?iird3t is> tte 



Introduction of labour-saving machinery, whlcii in ^ vwi^ety of- ^ajs ii|, njj^de ugy espec^iJU^ in 
ft?; aKSb¥.%P. 9$ <*e£^R Oi cIq^ covei;-bin(fing. By means of* tie^o apj^}if^u^Q^^ \^pli- 
■^9iw9>ta i^QV dqtxe on a v^t scale and in a very short time. It not Unfrequently happens that 



iboiisand or more -volumes of a i^ew ^d poni^f^r book are bound in less than twenty-four hours 
meet the exigencies of the boolc trade. * ' ' 
9Si %Q Ptifeec. l^kod,. the higher clase^ bookbinding has t^.^11 ^ppej^Cd^n^^e reached or even 
"1 the climax of perfection; and ^ndipg ojf a qyjjdity to. ^ejight tlie bS>Uop]|fSi" 
- d/pi;obaj|?\x/pef9re %^ 



ned only with difi^culty, and ^ , ^ 
I this decline 10 t][ie ^UE^Uty ^f workmaiiabiyp is to do jr^gr^tted, another danger has become 
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manifest in recent times ; that ia, the liability of the leather to perigh, especially on the Ijacks d 
books. This has been ascribed to the supposed inferior processes of dyeing and preparing thfl 
leather; it can, howeyer, be readily proved that the leather binding of old books which stood well 
for ages is rendered equally perishable under special circumstances. The true cause of thii 
destruction is the sulphur contained in the coal used for heating and lightiBg* which is uitimatdy 
converted into sulphuric acid. Its action upon the leather is therefore especially noticeable in 
libraries where gas is burned. Morocco leather appears to reiist better than russia and call Indift- 
rubber binding, which was in use for some time, and which consisted in cutting the book into single 
leaves and backing them with a layer of indiarubber cement instead of stitching, has fortunately nculj 
disappeared. This binding was very liable to &il, and many valuable books have been rained by it 

A noteworthy addition to the bookbinding materials has been made by the introduction of what 
may be called le^er-paper, or vegetable leather. Some of them, as, for instanoe, the leatherette and 
Articorium, are in appearance very much like the cheaper leather and are quite as tenaoioiis. 

The following are some of the more important bookbinders' machinery introduoed into 
general use during the last twenty-five years. 

Folding Machines are found to be extremely useful in enabling binders to have Itfge 
quantities of periodicals folded and issued at a very short notice. Some of the more recent 
^chines fold bookwork very satisfactorily, but in no case is this work equal to handlOIl^ 
because the sheets are folded by registering ftom the print on one side only. 

Sewing Machineg. — By means of these machines, large numbers of a work can be sewed 19 
in a short space of time. Kearly all the machines use wire instead of thread ; consequent!/ 
books sewed in tins maimer seldom open so well as when sewed with the latter, and the wiiel 
are liable to cut through the folds. There is also a stiffness about the sections which prevdntf 
the backing of the books being so well executed as when sewed with thread. Machine 8titohiD| 
is, however, an improvement on the former method of stabbing and stitching through the eheeli 
themselves. 

Sawing Machines are of quite modem introduction. Formerly the books to be sewed (A 
cord by hand had to be previously grooved with a handsaw for receiving the cords. Tliis worl 
is now evenly and satisfiictorily performed by the sawing machine. 1 

Backing Machines are now used for all classes of binding except the very best. For the beJ 
leather-binding they are unsuited, in consequence of .the great force necessary to cause tn 
sections to overlap each other. The books are often rendered unsightly inside by bad backiosi 
causing wrinkles down the centre of the sections. J 

Trimming Machines. — ^Formerly all books not cut by the plough had to have the roiig|| 
edges cut away by means of a long hand-knife and straight edge, a process which was both slo^ 
and tedious. This is now done by the trimming machine. j 

BeveUing Machines, — ^When thick bevelled boards are required, this machine is used to asm 
in chamfering off the edges of the boards. \ 

Book Bounding Machines have been rnudi used of late years instead of hammering tiie book 
lound by hand, and they perform this work very quickly* j 

Steam-Blocking and Inking Machines, — Steam-blocking machines hftve been in use MtiVj 
thirty years, but steam-inking machines are much more modem. On accoubt of the ooflt«J 
production, the probcnt method of ornamenting book covers with several coloured isHo^^ 
combination with gold would hardly have come into general use but for theit introduction. 



GROUP XXVL— PAPER, PRIKT- 
ING, BOOEBINDINO, STA- 
TIONERY, &c. 

EAST GALLERY. 

[For AppUcaiiom of Photography to Printing, see 
also Group XXIX,'] 

icgx, PRO^R IlgTO BS OF THE 
< GRAPHIC ' mQWBFAPEB, (THE), 
100 Strand, Iiondoziy'W.G. — Improvements 
in printing machinery. Also the various pro- 



cesses illustrating the whole method of {Ar 
ducing t high-class Illustrated Newi^pap4|; 
Machinery in Motion^ &c 

X074. INGRAM, WTLLIAM JAV0^ 
<IUJJSTiLAT£D Z.Om>ON ITBWB,' 
198 Strand, Iiondon* W.O.— Foar-ooM' 
Notary Machine. < | 

1975. I>AIiI)Y, F. R., 2M CityBOftdH 
Iiondon, E.C.— (1) Smyth's Thread Bo^ 
Sewing Machine, whicli sews at the r^te op 
18,000 sheets per day, either on taipe or cof^i 
(2) Smyth's Book Sawing Machine, adapted W 
the above. 
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Wj6. VIBTUE, J. a, 9s GO.» laznited, 
9M City Bead, Iiondon, B.C.-HC1) Oopper- 
Plftto Printing Presa at work on Etohings for 

' the ' Art Journal/ (2) Specimens of Etchings, 
Line Engravings and Beproduotions from the 

\ 'Alt Journal/ 

I 1977. NXrWSXTM, WOOD, As PY80N> 
I Charmouth Street, Beeston Bead, Iieeds. 
* —Anglo-American Litho Machine. 

; X078. HENDEBBON. BAIT, As 
! BPAXaDIE'O, 8-6 Marylebone Lane, 
! London* W.— (1) Mnsie Pnnehes, ICatrixes 
tod Boles from the Sehennnan process ; also 
Uoeks and mlea of the Cowper. (2) Engraved 
and Stamped Copper Plates of Mnsio, Portraits 
of Mnsieians, &c. (8) Lithographic Printing 
Uachine, with takiug-off apparatus, by Messrs. 
Hoghes and Kimber. 

19/^ CBOSLAND, WTTiTiTATVT, Kew 
Street, Miles Flatting, Manchester.— 
Machinery for making paper box: (1) The 
Advance Self-clamp Paper Cutting Machine. 
^ BoUer Scoring Machine. (8) Millboard 
Catting Machine. (4) Cornering Machine. 
(6) Oard Cutting Machine. 

FUBNXVAIi As CO., Beddish 
Inm Works ; and 7 Charterhouse Street, 
JSoZbom Cirous, Iiondon, KC— <1) Demy 
Improved Wharfdale Printing Machine, for 
' book and iob printing. (2) Crown Folio 
Godfrey's Patent Gripper Platen Printing 
iXaohine, for general Job printing. (8) Fools* 
cap Folio Patent Caxton Flatten Printing 
luichine, for general job printing. (4) 2(>-in. 
ftill's Patent Hot or Cold Boiling Machine, for 
leasing and finishing plain and printed 
Br. (6) 82-in. Furnival's Patent Express 
f-clamp Guillotine, for cutting books, paper, 
millboard, &c. (6) 20-in. Furnival's Patent 
ISzprees GuiUotine, for general paper cutting. 

198Z. GODFBET, AIiFBED, 28 Wel- 
lington Terrace, IN'orth Beddish, near 
itockport — Improved Self-delivering, Self- 
legistering Platen Printing Machine. 

SAIiMOK, JAMES, BlaokiHars 
Manchester, W. — -(1) Double 
Crofwn Wharfedale Printing Machine, with 
fiahnon. Smith, & Co.'s Patent Taking-off 
Apparatus, and Salmon's Patent Web Feeding 
Attsehment. (2) Demy Lithographic Printing 
lliBhine, with Salmon, Smith, & Co.'s Patent 
Taking-off Apparatus. (8) Salmon's Patent 
Vietory Self-clamp Guillotine Cutting 
Machine. (4) Salmon's Patent Wire Stitching 
Ifachine, for the comers of paper, cardboard, 
and wood boxes. 

1963. HOBEE, W. C, Alderman- 
bnry Postern, Iiondon, E.Ck— (1) Im- 
provements in the manufacture of luminous 
paper. (2) Patent Duplex Folding Paper Ma- 
ehme. (8) Martini's Patent Duplex Folding 
Paper Machine, as used by Messrs. Clowes £ 
Sons for folding this OfScial Catalogue. (4) 
Thompson's Patent Wire-stitching Machine, 



as used for stitching the OfiBcial Guides of this 
Exhibition. (6) Huber's Patent Engraving 
Machine, for hatching work. 

Z6B4. AYIiING, JOSEPH JAMES^ 
4 Craae Court, Fleet Street, Iiondon, 
S.C.-^Improved Apparatus for preparing 
drawing or transfer paper which, being photo- 
graphed or lithographed upon a zinc plate, pro- 
duces illustrations for use with type; the 
whole process of making the blocks being 
shown cuiily, from the artist's drawing to a com- 
plete block. 

1985. SFBAGXTE As CO., 22 Martin's 
Iiane, Cannon Street, London, E.C.— Ink* 
Photo Prooets by steain power and photolitho- 
graphy. 

1986. EEWAIiIi, HENB7, & SON, 
10 Marsden Street, Manohester.--<l) 
Mechanical and Chemical Wood Pulps. (2) 
Wood Flour, &c, used in the ma&nfacture of 
paper, linoleums, and other &brics. 

Z987. OBEEKWOOD & BATIiET, 
Albion Works, Iieeds.— Patent Continuous 
Web Flatten Printing Rress, crown size. 

1988. IiXTHO PIiATE CO. (care of 
C. & R IiAYTOW, 66 Parringdon 
Street, Iiondon, £.C.)-~Patent Ldtho Plates. 
A substitute for lithographic stone. Also a 
patent bed or foundation for securing and 
stretching the pUites when being printed from 
in existing machines. 

Z989. SLADE BBOTHEBS, 169 
Great Portland Street, Iiondon, W.-— 
(1) Patent Self-binding Cover for periodicals, 
music, newspapers, &c. (2) Portfolios on stands. 
(8) New Letter Files. (4) Music Folios. 

1990. BBUCE, W. P., Kinleith, Currle, 
Midlothian, ISr.B.— Dark Ground Etching. 

1991. COIiIiET, WAIiTEB- WHi- 
LIAM, 258 Camberwell New Boad, 
London, S.E.— Model of Double-web Print- 
ing Machine. 

Z992. YOT7NO, T. GBAHAM, Durris, 
Aberdeen.— Preparation of Wood Pulp. 

ZOQO. BICHABI>SON, KOOLMAN, & 
ISGjElB, Baqnet Poimdry, St. Bride 
Street, London, E.C.--(1) Fine Art Mould- 
ing Composition, for electro deposition for letter- 
press, steel, and copper plates. (2) Patent 
Curved Electros for rotary machines. (8) Spe- 
cimras of Electros for Lanham's Patent Lace 
Printing. Exhibition Medals. (4) Mosaic 
and other Tiles, &c., &c. 

ZQQd. BUBBEB STAMP CO. (THE) 
16 Holbom Viaduct, London, E.C.--' 
Stereotyping in Bubber by the dry process. 

ZQ96. JAMESON, JOHN, Akenside 
Hiu, Newcastle-upon-Tyne.— Improved 
Safely Paper. Delible designs, fugitive and 
washable prints, and transformation pictures. 
Available for protection against forgery, and aa 
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transfonlaations in aa^'ertjBements, ana i6i 
birthday and Christma^ cak-ds, &c. 



[i^ot^an. — ^Paten^EagBngiiie', 
with co'nic4l roll and improved bott<»i plate. 

.iJfOd. IirOliiSFISIiB^ CO& III k; 
MiUbfook, t^t^ottfeto-^^ SBilfii ebii 
Ireltttid.— Patent AfypliAnofea to Artists' t**- 
]ette«, by ^hibh mfethod Vsolonirs lifttt be i^ttVM 
from the palette, and replaced in thd Hbort^'di 
possible lime^ preaervin; tfaeir origin^ fresh- 
ness. 

Holbom, Ijondon, W.C. — Patent CombiSft- 
Uon Note Paper a-nd Envelope. Suii»ble for 
lelters, memorandums, bUl-neads, Invoioei cir* 
culars, statements; &c. 

Stakehill Woirlii^ Gkfttleton^ Mi»dbhiMI- 
ter.^-Patent Combined Book Cloth. 

street, iiondeaL^ 2S.6. — Hanlmoiiia typ^ 
Writer. 

Ro'^Y* Ufninop Streeti Iiondbn^ B.C.— 

(1) American Patehl Folmjttg t^aper Boi, (S) 
Patent Folding Wood Sox for parcels posli, &q. 

Road, Forest Hill, IjOhddii; a®.^i) 
Manhfacthfe df i)a$)«)r, i^aper bb^tds, W&tej|k;roof 
papery and otber, articles <)f a^fibroiuS teKtiird 
from wftBte bdrk. (2) l^to. £xti«iet and d 
manure from the reftkse ihatetlal. 

2005; BttTAR* ^ €CJ.; 6 *h'di$i4l 
Street, Bdinburgh; — Granoiithographic 
Priating Slones. 

&^*!bo^^l^^ ItrS?, "^bSae^^'^fi;^ 

— (1) Pateht At)pk5-atUb tA mAhftfadthrlbg 
rubber stereotypes. typ6, 'iiiil JHhUn^ fec'es. 

(2) Presses and Appliances for usin^ ^liie. 

HlUi libii^i6ai I^hg UhlverM Cogier 

[StetiSrTa Intents], t6t dbtalttiilg ah unliihife^d 
number of cbpi'es In ^rinlerU ink bn Att^ 
material ahd ih «*Act ftt&ithQ© of tthf MS. Or 
printed Mtter) BUch fts ciirciiiare, dt&wiiigli^ 
engravings, mtunc^ dto. 

torid Rokd, n6llb#jBty Bbad; libndefl, 
— Improved Letter Clips. 

2(j(4^. J)Attsb*r,, & ft., h JkmA 

TioM, tbiidbil, tW,— (i) Wt^f M^. (3) 
Fare aHd Ti(*ket liidic^Vor; 

Waverlev, Pfc^Wl*, t)#l. ffihddo and 6ih4 
Itoproved BlM ml (5) Patent tieldiiig 
PonholdetS. 



Improvements in mani^ld isop^ing 1 

,2619. APPiaStoifi B3BOHJ 
Brecknock Creecent, Camd^ 
LosvloBfi K.WWU B»J«ni,«on^.t 
l)oubleJtnii^. Se]feden}ii,BT^^ 
reresl Calculalor and Short fc/iSa i 
Calculation. 

j^aoxa. AKBBirWi F. W., 8. 
Tra^ftcfti Sotiiai KMifiinSton; 
aw.— The Sonth^nd^tanfieAtiWll 
nte o£ artifet^ ^rviuf aldo as eteel. .(S^ Diilj 
ing Board and TM&i, nfdbpied f dr the lute if 
female well as male stu:d^nts. 

fenham.— Adjustable GeombliricJAl Rfeffi^fi 
binii% T 'si|iial:ei. idt sq^i-e, 
peam ctnnpoai, imh a neW iii^entioii&r j 
tog circieib in cblottn and an &ngle meter. 

. mk. IfaBifr^irfiAOH i^b.; Lit 

81 F'Sifin^dbn Bttfefet, mmShTi 
il) Bidcb fdt ^HaiiiJg ^ith MtebSssj 
able for illustrating b^^M, j6hfh^ll',if ' ^ 
•&<J;i .piodiiced.dbect froA jmnsr'" 
^intlng^, \fa8h , drawitigt, and 
sketohbs. ^(2) Bpeeihtena ^om 'ffid 
Blocks; 

^ ifei*. PAVliti THOatASi. A; W.J 
WuthkBipitoii B»tK Loiidbfi* tf.O 
ri) Pateiil Paint i&hd.viiftii^ m^h icm i 
aiub Bfnshe». ^) AtttsU' BtnUhbs, 
knd En^el Bi^ii^efr. 

—Appa^ktu6 ot Instrument for pain 
tnehtal libe^ dli ^niage^, boiile c 
h&rdV^iai:e, &b. 

,2018. iON^ cHaBIiBS _ 

jaattferfey &6m^ nfek^ mm 

(1) mpi^ov^m-euls in ea^eU oh iMdI. 
The Hatherlej^ Mifel. 

. 2019. H AliXi, id&EPS, yOia 

, — JiMpvw I 

for the nsfe of acdttiintantii iahli i 
MpitSved or Bbe^bt^cld tb 
colIecHohbf nibh^fi. 



, 20^. tit 
liid^iie. Fleet 




TORIA, 41 Gteorge Stretefei F< 
Bquarej Iibnd«m, W,=-Thb Bwtsge 
Apparatus, ftjr« damping aiid affizint 
i^tamps oh enTelopes. 

Ua, Bdgia^^i*. Mtii.-^t^i^tit 

tihe fei- jiApeV Bulp. thiS en^IhS i& 
befttfer, bul breakers ot iJoddhferfl kfe iiiade 
simiWj* construction. 
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Fleet Street, London, £.C.^1). Dallas- 
typ^ and Dallaatint Photo-gravipg, Ghromo- 
Mla'stiiil Litho feiid Ziticb-DdUastiht. (S) 
l^^^t^^y^ or tilaks fehCTdViii^,folrprmt- 
1 omet liutpbsefe tprbbtelr'd Patent]. (S) 
^lyphy tbAllaS' Pkt^ht]; for fehgravihg 
metafi \^ithput. fetc)jlng by acid n or ottjei; soju- 
tio98-^ application of Ciroc&er's Patented 
Hot-pen; 

S|A9ir; GEORO:^, ft CO., 
. , Road, Jiiieeda.— (1) Climax Lithp- 
giaphio Printing Maobmei with taking-o^ iMp- 
iaratns-^ , and . damping arrapjeements. <[2) 
Climax Ha)i4 Press, This machinacy is worked 
ly Clement Smith & Co., Strandj W.C. 

mo^ HAfiBttiD ft 80H8; Fleet 
jpiQKd; S5 Farringdon Street^ London^ 
Jl.C.— (1) Printers' Rollers and Roller Com- 
position. . (^X Fine Art TwQrfeeder' Illustrated 
London News* ftsgiatered Breiiiner Maoliine. 
(8) tVancb-Breiiiner J'ihe Ari Cylinder t^ress. 
(4) ChromorXiitho Bremner Mt^liine. (5j 
E^isfeted Brenmer Machihe. (B) J'in^ Ait 
SStaier PMlttfeii. (7) tteMl^ Breihtl^r 
Plttteil, (g) fltetfebttPe Fohilarr, dttrfe B&t», 
Adjustable Ganges, and Mbt'dl ^^dhiitUt-e 
. JUbalc&. (8) PMnten' -JoinBlr^ and Uteogtk. 

TOSi. i»7iL*^tlidi;7»8BN«|;Bliniti5d; 

London, E.C.— (1) Blocks for printing frbtti; 
}itodmddi by midns .ptotosraphits proc^ks^. 

«) WtSbdbuiy^e Printitjg ..Prddfes«. . (8) 
Preases for |irintihg same. ,(4) Ticket; Printipg 
Machine. (5) Ticket Counting Machine. (6) 
Bxanoplee of Sngraving on steel and copper. 

2b2S: S^EBV, 6;; 55 ft 56 Chttdb^r;^ 
Laiie; London; WiC — Shading Medium^, 
for slippling, gtdining; linhig; &c., bn stbne; 
zinc, aHa othet flti.t dhrfac&i). 

_ ibiS^tf ee^i^Silfb^^^^ 
tAtent for ttlAbhin'^-clit ivdbii 
' ,Ckied. fS) ^b&ter Blobk- 

lihery. ($) liiVenfabhs iil 

Jbillery. 

IOW,PBIWfWG CO., Linoited 
153 Quden Victoria. Street; Lon- 
,C: — rJiittprotiBimehts Jn prinjing in 
ctAom on teitile ot other fabrics^ and in the 
appArattij employed therein. 

BCoor Lane, Fore Street, Londod; !feC:>^ 
BiadiiiieB for fteiHilf bobkB With Wil^ &nd 
iuead. 

2632. aitLLABI); WtLLlAM, 80 
Eiondon Street, Beadihgr.-^The tteitdihg 
E^tiDg IbttdiLine. 

^633. *ITCfiE]*rfifti diijVEft; ' 8 
(Vilmin^n Street, ClerkehWelli Lbn- 
lon, W.C— InipwtetiieiltB in cjteting hollow 
|uad8. and quotations. 





lourtney House, The Ca^aewa;^^p:(jrs- 




ham. — Improvements in Jfature Priitiiij^^ 
applied to pottery, wall papering, fabrics of 
every descHption, microscopic objects, &c. 

203s G-ILLOTT, JOSEPH, ft SO]!T&; 
Yictprja^. Worics; . 4Strahc(m. . Street, Jfir- 
ming]ian^ — Spepim^hs, UlnBtrajiing ^iiteen 
separate |>rooeBse8 of the inanttfaotnre of steel 
pens. 

]0!p^^^^^^^leri^enweS|j^ndQ 
]^.C. — Improved Portable and Adjustable 
Framie Tent. 

street^ Cneapside, London, E.C.-^ Re- 
mington Siandfffd type Writer. 

FaifflolmS: Sftife BpAdi ®a Dpkdli, 
Lohdbil' 9;.te. — The Simplex Eny'elo^o 
Foldib^ Macliinb; for stediii-ijower or treadle, 
liAvihg movable Boies for folding etivelope^ of 
various sizes and shaped by tiame machine. 

. . is 

j7 $hoe Lane, 
^ ^ ^'s.,A.merij|2an Uni- 

jnnting Press, (2) Berlin Jones's 

imefican Leader Envelope (Jumming 

and ^''(Jrdlng MAcbine. (3) Crdiisloil'il Patent 
tJhdeBui B^lf-d'^inti H^ier Cuttibg. Hfitchiiie: 
(4) Rdyte's Patent R6utiiife Mftdllti'e: (5) 
Richard's Patent Ruling Mielbhihe fo^ ^bod 
engravers. 

Lffiitad (THE); 86 F^rfirigdbli Itredt, 
London, a*!.0:-q;l) tieliii*8 Pdt^til: Aiito- 
copjyist. (2) Wilson's Patent Hektogr^pb, 
Cnroinqgraph^ &mip)ex t^rijite^ aufl B#kto- 
graph Sheets. The . Albert Patent Typo 
Writer and 4upfipating brocess, (4) The 
Cyclostyle. (5) Medicaifd Sanit4ry Pfiper, 
wiin patent bracket ^itli automatic cutting 
action. 

.JR Agj8B;,4\ LEX ANpB|t (care 
of IVSi^jfj ft CO., Gpvernnient Frinjbera 
E4jnbi;Mlx^~T^ Composing and Distri- 
buting Macnmes. 

2042: LTLB*, 'SAXiS^i ft Cb.; 57 
Bifihopsf^te Street Within. Lolidbn, 
E.C-><1) Manifbld folding New6{>aper R&ck. 
(2) Boo^h^l^b i^hd Tablel^. 

2043. THOMFSpIV ft Il^OBi^tB 
MANUFAG'TtJimrcJ m,, lliniitild, 
Arlin^bn Strebt WbrkM; l^litl^ii; Lon- 
don, N.— Itliprov&inetttib in the hiftnumbtUtb of 
corrugated paper as a packlh^ motbfial and 
parcels post wrapping. 

2644. £^BEEN; O;. F.; ft Cd:; d Gtdb1r]^e 
Yard, Lombard Streeti London, :te.d.— 
Wood Pulp, Boards, and Wood Papers. 

2045; COHEN, B. S., 24 Great Frescot 
Street, London, E.C.— Pencil Sharpeners. 
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2046. SKIiIBOS, a. B., 82 Mortimer 
Street, Cavendish Square, London, W. 

— ^Improyement in Newspapers, by which the 
preservation of a portion thereof in the form of 
a book or magazine is facilitated, and can be 
preserved and bound up separately into a 
volume. 

2047. MORNINGKPON, B. W., 7 Cha- 
nng Cross Chambers, Duke Street, 
Adelphi, Iiondon, W.C.— Impioved method 
of indexing books. 

2048. GKDVEB, HBITOY CHARLES, 
Beechwood, Claremont Hoad, Highgate, 
Iiondon, N. — Patent Secretary Press, for 
mdia-rubber and other stamps. 

,,25*^^^^^ CUTTmO & REEI.- 
TNQ CO., 4 Coleman Street Buildings, 
Moorgate Street, London, E.C.~<1) End- 
less Paper Coils for Wheatstone, Morse, Hughes 
Mid other instruments. (2) Organette Music 
PapOT. (3) BeUef Stamping Paper. (4) Coils 
for French cartridges and cigarette machines. 
Tramcar and other tickets printed both sides, 
numbered and perforated. 

2051. CLAYSON, JOHN HENRY, 
ao Gellatly Road, Nunhead, London) 
Improved Combination Grooved Stereo- 
Blocks and Sliding Catches for mounting 
stereo and electro plates for printing therefrom. 

^2052. OSBORN & SHEARMAN. 
Paulton Works, 884 Kii^g's Road, Chel! 
sea, London, S.W. — Improvements in paper- 
hanging printing machines. 

2053. HELLS, ARTHUR, Nonsuch 
Flaee, Cheam, Surrey.— Improved Drawing 
iioard for fixing and stretching paper and other 
material for water-colour painiuig, &c, 

04??% RiraiNSTEIN, A., 5 John 
Streei^ Bedford Row, London, W.C.— A 
Keversible or Multiplex Type,in which the cha- 
racters aie so formed that each type serves for 
two or more purposes, printing different letters 
according to the position in which it is placed in 
the composing stick. 

2055. BROWNE, NEWNHAM, 78 
Cheapside, London, E.C.— A CoUection of 
Books, Forms. Specimens of Drawings, &c , 
illustrative of the method and cost of applying 
for and obtaining British Colonial and Foreign 
Patents, Begistration of Trade Marks and 
Designs; and of the working of the various 
Patent Acts ; also a set of Indexes to recent 
patents. 

2056. JOHNSON, CHARLES, & CO., 
31 to 89 Vine Street, Clerkenwell Road. 
London, E.C. — Chromatic Printing on 
japanned iron plates. 

Q4.^57. -t^S^TON & CO., 87 Norfolk 
Street, Sheffield. -(1) Stylo J Pens. (2) 
Electnc Ink Pencils. 

20^. WRIOHT. E., 108 Ivanhoe 
Road, London, Model of Type Writer ; 
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also applicable to production of steieo-mattixei 
or equivalents, each line of type being get befell 
an impression is taken. 

2059. NEWTON, WILSON, ft 
102 Southampton Row, London, W.I 
—(1) The Horograph, or Clock-work Pen. 
The Wilson Stylus, or Stylographic ' 

2060. LEONARDT, D., & CO., Uoi* 
versal Pen Works, 100 Charlotte 
Birmingham. — Semi-circular Pointed ?m! 

2061. ZXTCCATO & WOLFF, 
Charterhouse Street, Holbom Viadno 
London, E.C.— The Trypograph and til 
Papyrograph Apparatus, for producing largi 
numbers of copies of writings, drawings, ^ 
in permanent black or any colour. 

2062. BEHRBNS, EUXL, Totteite 
Iiondon, N. — ^Improvements in portiddeeopy^' 
ing presses. 

2063. PIPER, HERBERT, 28 Howlsf 
Place, Maida Vale, London, W.— Fatal 
Safety Envelope. 

2064. HANCOCK, C, da Ezmendall 
Road, Hither Green, Lewisham, Loh 
don, as. — Blocks, Drawings, Prints, ani 
Etchings on glass, &c. 

2065. RAFTER, HENRY, 1 Eingi 
wood Place, Daore Park, Lee, Xentr 
Improvements in obtaining relief printing sm 
faces. 

2066. BROOKE, EDWARD, 1 WM 
Avenue, Walthamstow, Essex.— Biook^ 
Ground for painting upon in oil or wall 
colours. 

2067. ARUNBELSOCIETY(THE),S 
Old Bond Street, London, W.— High k 
Chromolithographic reproductions. — (1) 
Poets on Moimt Parnassus, after the fresoo 1 
Bafaelle in the Vatican. (2) The Transfigon 
tion, the fresco by Dra Angelioo at Ploienfl 
(9) The Adoration of the Saviour, after tli 
fresco by Perugino at Perugia. (4) Patq 
Justice, Theology, and Philosophy, after fli 
frescoes by BafiBielle in the Vatican. (6) Foo 
Saints, after the frescoes by B. Mont^*^ 
Verona, (fi) The Virgin Child, after the piare \ 
by Giorgion at Castelfranco. (7) The»lB*»* ' 
tion, after the picture by Albertinelli at Ftof- 
ence. (8) The Monument of Count Gastflttiiitt 
at Verona. (8) The Interior of the Piocoloinoitt 
Library at Siena. (10) The Monument « 
Can grande della Scala at Verona. (11) ^ 
Virgin Child, after the picture by Holbem at 
Darmstadt. 

AVERY, W. & T., Digbeth, Binning* 
ham; and 14, 15 & 16 Cow Cross 
Street, London* E.C. (See Choup ^1 
Queen*8 Gate Annexe.) 

BUCK & WOOTTON, 126 Wert^l 
minster Bridge Road, London, 
(See Oroup XV,) 

CAMEROir, AMBERa, « CO., 27 
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Little Britain, IiondoP^ E.C. (^8ee 
Group XXn.) 

FOULIS, J., 28 Market Place, 
XuBselburgh, Midlothicui, TSf.B. (See 

; Group XL) 

JAMES, T., 82 Qreat Qeorge Street, 

! LiverpooL (See Group XXIX.) 

' KIRKALDY, JOHN, 40 West India 
I Dock Boad, Iiondon, E. (See Group IV.) 

KITE, JAMES, & CO., Fhoeniz 
Iron Works, Vauzhall, Xiondon, S.E. 

{Set Grmtp XL) 



liAND, EDWABD, 2 Iiaurence 
I«ane, Iiondon, E.C. (See Group III.) 

LYIiE, JAMES, 67 Bishopsgate 
Street, Iiondon, E.C. (See Group XXIL) 

MACBETH, NOBMA19', Victoria 
Foundry, Bolton. (See Group XXIX.) 

MA8TBB8, JOHN, 176 Goswell 
Boad, Iiondon, E.C. (See Group XXII.) 

TAYIjOB, W. W., Studley Park, 
near Bipon. (See Group XU.) 

UNITE, J., 291 & 288 Eden^are 
Boad, London, W. (See Group L) 
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O MORE WATCH-KEYS. 



SIR JOHN BENNETT offers the small remainder of hii 
choice and valuable Stock of GOLD and SILVER KEY WATCHES at 20 PER CENT. REDaCTIO!?, as 
intends to keep none but Keyless Watches. — Cheapslde, K.C. 

aiR~jbHirBENNETT'¥ a4-H0Xm TmE^^KEEPEES.- 

^ WATCHES and CLOCKS, with the double circle showing the old and new style from the same hands. 



X>^^ -The CHEAPSIDE KEYLESS LEVER WATCH.-Sir 

JOHN BENNETTS LAST PRODUCTION in WATCH WORK.— For £5, a fine KEYLESS LEVKR 
WATCH, with chronometer balance, and jewelled in 13 actions, in strong silver case. The cheape*t watch ever 
produced. Air, damp, and dust tight. Free and safe per post for £5. 

rpEETOTALIiERS 5 PER CENT. DISCOUNT on Watches. 

Clocks, and Jewellery. CataloRuei poet free. 

^ir) —In return for a £10 Note, free and safe per post, one 

of BENNETT'S LADY'S GOLD KEYLESS WATCHES. Perfect for tiaie. beauty, and workinaDship. 
with keyless action ; air, damp, and dust tight. Gold chains at manufacturers* prices.->65 and 64, Cheapside. 

jD'^K —In return for Post Office Order, free and safe bypost» 

-I- W» one of BENNETT'S GENTLEMEN'S GOLD KEYLESS LEVER WATCHES, with chronometer 
balance, and Jewelled In 13 actions. Li all respects a thoroughly sound, useful watch. SIR JOHN BfiNNt!-^'> 
Cheapside, E.C. 

jDQCl —For MEDICAL, SCIENTIFIC, and RACING MEN.- 

Sir JOHN BENNETT'S HANDSOME GOLD KEYLESS LEVER CENTRE SECONDS STOP 
WATCH, with chronometer balance, and Jewelled in 13 actions. Perfect for time and durability. 

rjLOCKS.-The FINEST STOCK in LONDON. At prices 

^ lowpr than ever. Sir JOHN BENNETT, Walch, Clock, and Jewellery Manufacturer, 65 and 64, Cmp»^ 
Jvondon, E.C, Catalogues post free. 
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CLOCKS, WATCHESi AN« 0*HBR *IMEHBBPBRS. 

By Edward Eigg, Esq., M.A. 

pa inventions comprised in this group are, if we may judge from the almost universal use that 
jbmade oif them, fairly entitled to a considerable share of public interest. The use of time- 
iwpere has v«i^ rapidly extended with their redaction in price dtdring recent years, but it is no 
jess tree that J;be horologists' art has latterly received even \e6d encouragement than it received 
b the past. This neglect has deprived the public of a fescttetifag study, and the progress of 
fce ftrt hai been proportionately retarded, while many of this purely scientific points involved 
have at theiifiinie time been lost sight of. The general redufetibn in prices, while itiorfeasing the 
nmnber of titoekiee|>erB in use, has had an unfortunate efffeot on the highest branches of ihe art 
nnoe workihian tfe led to occupy theinselves miinly on 'the cheaper qualities, which, though 
Wving less skill, are on the whole more remunerative. 

ice. and nerhans also some explanation « 

last 

^ _^ _ 

in the English language iintil tke present year, with the exception of Sir E. Beckell's 
jown aiad justly esteemed manual., These, however.^are mainly devoted to the conside- 
o\ clocksi and it says much for tli^ individual skill and inteiligenco of the English watcti 
iia^ronometer makers, thai tpeir art should kave attained such eminence as it has Jn this 
"\^ith6ut pos&essing a single treatise tiiat coiild pretend to teing fairly complete. tVitliin 
Kwist few ihohtks, however, a |)r'6mihent member of llieir craft has come {"or ward and done 
iQchlo Sll up Ibis ga^, and Uie manual on ** Walch and (jlock ]vtakihg/ by Sir. Glasgow, may 
f jdmosl considered th^ first work on tliis subject fronl the pen of an English maker, ^the 
Hofblogicdl J^ourhal * has done good work iii calling forth original aflicies connected witn tlie 
Tde. Diaiiy of which are of tlie highest vialue ; for the rest we can only quote suck works as 
«e of HiEirrisoh, Mudgie, and fearhshaw, iriaiuly descriptive olf their own sjjecial inventions, 
1 scieiitifi'c iiivestigationS ty Sir b. fe. Airy, iloxam, feir E. Mecliett, and others, wiiich huve 
teriftUy improved our theoretical understanding of esbapeineiits, compensation, and such 
uUteh. 

'The Conlinent lias long possetsed an extensive horological literature, comprising such 
Wilisea as Ihose of Thiout, Berlhoud, tepaule, bubois, and Moinet, and the more modern 
cwntilic and eminently practical works of Saunier, complete English translations of whose 
Treatise on Modem Horology ' and ' Watchmakers* Handbook * have for some years occupied an 
"Jportant position in our Ifeohnical literature. In recent years also elaborate investigations into 
«fi minute ssources of error in the chronometer, and analogous subjects} have been published in 
by Ledieu, Villarceau, and others, 
fli^feenferil awakening In reoferil; y'cdl-§ td the c'oH&piciions failure oMhe old apprenticeship 
™j fe cbji'd ifWh. thb deihandfi of th'e jiire&ietit day in iall bi-ahch'es of hianufacture, aiid Iho 
jJJ^StSht nec'^bitif' foi^ hslabli'shihg 'ioilae organised system 6i technical iustiruction, whict bate 
JJW Id c&il forth the above works and othiers of a lite haiiirie, ihaf be confidently expected to do 
J^fl W^ard's J-esti&citatlng at l^a^t Ihb watcb-makin^ branch of horology iii the near future ; 
.,7^Hh8 dWj and Griiild^ of London Institute for Ihe Advancement of Technical tnstructioii 
J« wsfeii Ihstr^enl'al ih edtablielilng aii organised syst'em ot theoretical aiid pifactical instriic- 
5.. -^^^^^ centres 6i the industry ; aiid signs are not wanting, even m tbe present depixj&sied 
idifwu ®» ^^^^ English watch iand clock trades are in some rie'specis iii an iinptoved con- 
s 5f •1,.?'^® AdVahce which has taken place in the Swiss wdlch-iniakiiig trade during the eight 
! J? thai liiive 'elapsed since the I^hiliadelphia tiiterhational Exhibition in 187B presenb a very 
' rkable instance of sbch a revival, and one which may well lead iis to hope for the future of 



^^»r .°2[*^ufactures. The Swiss delegate to that Exhibition, M. Favre-Perret, presented an 
1^6% getting forth the advaiices made in America iii the production of watches by 
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mabhineTj. Although ezeeption was taken at the time to this report as beiiig exaggerated, the 
Swiss were led to reconsider and to largely reorganise their system of mann&otnre ; and the 
flgores given below, whilst showing the gradnal falling off of their exports to the United States 
np to the period of that Exhibition, doubtless in the main owing to the increasing competition of 
the home produce, exhibit an astoaishing increase since the changed conditions under which the 
trade had to be carried on have been more fully recognised. 



Year. 


^Value of Swiss Exports to 
the United States. 


Year. 


Value of Swiss Exports to 
the United States. 




Francs. 




Francs. 


1870 


16,512,172 


1877 


3,569,948 


1871 


17,105,752 


1878 


3,995,716 • 


1872 


18,812,511 


1879 


5,292,098 


1873 


13,054,147 


1880 


10,143,813 


1874 


12,119,941 


1881 


11,809,122 


1875 


8,499,501 


1882 


13,238,489 


1876 , 


4,809,822 


1883 


11,146,010 



These most significant figures may safely be relied upon as at least approximately aocoiate 
They are given both in a report by the American Consul at Zurich, in reporting to his Oovexn- 
ment on the recent Exhibition held in that town, and by the Swiss Vice-CJonsul at New York, 
who further emphasises their importance by adding that whereas the exports were formerly of 
finished watches, those of the present day consist mainly of " movements" which are fitted into 
cases made in America, and must, therefore, be fiur more numerous, to reach so high a total value. 
Seeing that so great a revolution has been inaugurated in Switzerland, largely in consequence of 
a report on the Exhibition held in 1876, is it too much to hope that the Exhibition now being 
held in Loudon, the centre of the English watch-making industry, may do much to arouse 
English manufacturers from the lethargy into which many of them have fallen, and induce them 
to adopt such modifications in their system as experience shows to tend towards the production 
of a cheaper, more artistic, and not less accurate timekeeper than they at present provide? 
It should be imderstood that we are here only considering the average quality of watch; in the 
highest grades foreign competitors have not beaten us either in accuracy of adjustment, soundnew 
of workmanship, or reasonableness of price. 

In the year 1870 the total population of Switzerland actually engaged in watch-making and 
its branches, is given as 37,969 ; and in 1883 it was estimated at about 5000 more. The last 
three English Censuses show the number of persons returned as watch and clock makers to have 
been: — 

Men. Women. Total. 

1861 20,221 536 20,757 

1871 20,693 580 21,273 

1881 22,576 775 23.351 

There thus appears to be a steady though slight advance in the numbers, and in Englood 
the trade affords occupation to rather more than half as many individuals as are similarly em* 
ployed in Switzerland. Unfortunately we are not in a position to compare accurately the total 
out-turns in the two countries, since reliable statistics are not accessible ; but the hall-marking 
returns show that about 190,000 watch cases are annually marked in England. Many of these 
cases are foreign, so the number of watches manufactured here is considerably under 200,000, (V 
about nine for each person engaged in the trade. Switzerland is estimated to produce about 
1,600,000 per annum, or no less than 40 per workman— a striking contrast, which helps to 
explain why the English watch is so much more expensive. It should be added, however, that 
the latter conamands a higher average price, probably about double what is obtained for the former, 
and that a far larger proportion of the persons enumerated in the Census are exclusively engaged 
in sale, and in no sense makers, in England than in Switzerland : both these circumstances help 
to make the contrast less marked. 

The figures comprised in the following table aflford interesting information as to the state of 
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the trade at the three last Census periods, thus covering the ground to which the present Exhi- 
bition has special reference. In order to avoid as far as possible the influence of accidental 
drcamstances, the figures in each column give, not the statistics for the Census year itself, but a 
mean of the returns for the five jears nearest to that year. Thus, the figures in the first line 
are means of the returns for the five years 1859-1863 inclusive ; in the second Ime for the years 
1869-1873, and in the last line for the years 1879-1883, also inclusive. 



Geuot. 

Inglanda&d 
Wales. 


Total Imports. 


Nett Imports. 


Exports of 
Foreign 
Produce. 


Exports of Home Produce. 


aocks. 


Watches. 


Clocks. 


Watches. ' 


Total. 


ToUl. 


Per 
Workmah. 


Watch and Clock 
Makers. 

20,757 


£ 

211^3 


£ 

278,411 


£ 

203,080 


£ 

279,669 


13,706 


£ 

126,430 


£ 

61 


21.273 


363,426 


359,905 


349,662 


338,408 


35,260 


143,526 


6*7 


23,351 


515,053 


469,892 


452,330 


437,308 


95,309 


213,892 


9a 



There is undoubted evidence in the above figures that the volume of trade has grown, but it 
IB much to be feared that the improvement observable in the last two columns is in excess of 
facts, owing to the unfortunate practice which exists of manufacturing watches abroad in 
ioutation of English, and selling them here as such, a practice which is facilitated by the ' 
Mom with which home-made and foreign watch oases are alike hall-marked in this country. 

It is only at rare intervals that important changes occur in such an art as horology — an art 
which &om the earliest times has possessed special claims to attention, and which (lad therefore 
*^ed a high development when other branches of mechanics were in their infiancy. Rapid 
B^des were made towards accurate time-keeping by the celebrated horologists of the latter part of 
^ 17th and of the 18th centuries ; mainly by Tompion, Graham, Hooke, Harrison, Mudge, Arnold, 

fiamshaw, in this country; and by Huyghens, Sully, Berthoud, Le Roy, and others on the 
Gontment. During the 19th century the progress of the art is to be found rather in a better 
proportioning of the parts, a more exact workmanship, and a more scientific knowledge of the 
l&vs by which time-keepers are governed. At the same time, and this seems to be an especial 
<^|uffacteristic of the last quarter of a oentury, ^he systems of manufacture have undergone con- 
siderable modifications. 

The progress made in the various branches of horology may be conveniently considered 
binder the several classes of Group XXYU. As to the first of these, England can hardly be 
ttid to have a general trade in clocks, only certain special kinds — ^regulators, turret, chiming, 
Uid a few dial clocks — being manufactured in this country. The artistic French mantel-piece 
clocks, and those of a cheaper quality for general use from the United States and the Black 
forest have steadily increased in popularity, so that the demands of Great Britain alone for 
%m have increased about threefold during the 25 years under consideration. The essentially 
^fhsh manufactures may» however, claim to have held their own, though the volume of trade 
done in them is comparatively insignificant ; indeed distinct improvements have been introduced 
4to these necessarily expensive branches of clock-making. As instances of these advances, we 

refer to the remarkadble standard sidereal clock at Greenwich, the real timekeeper of the 
oouutry since it determines the distribution of the daily time signals, which was set up in 
1^1 ; the more complete use of machinery in the manufacture of turret and other clocks by our 
principal makers, who seem to be recognising that it is after all akin to other branches of 
^^i^eering ; and various improvements in the details of construction. 

The use of time signals in this country dates from the year 1833, when the practice of letting 
a large ball fall punctually at 1 o'clock in the day was first introduced at Greenwich Observatory, 
ft practice which has since been uninterruptedly maintained. It was not, however, till 1852 that 
Olographic time signals were distributed, the Astronomer-Royal providing the signal and the 
Electric and International Telegraph Company doing tho work of distribution. Sihce the telegraph 
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were taken oyer by the Government in 1870^ this worlf ha^ Revolved the Post OfSce, Greenwich 
still |)roviding the signal for i^ to distribute. T?he system has been much extended in recent years, 
8i\ice tlie Postal authoj-ities undertake to ^uyply time signals a definite moderate charge to 
anyone desiring them. Side by. side witl^ t^is gw^dual extension in this country it is intere|tm| 
to note ^he increased use ^hat is made iu varioi^§ parts of the world of yublic time si^alsj 
established primarily for the use of seamei^. According to re.turns prepared m th€\ Hycli50fflfapjj\K 
Department of the Admiralty, it appears that at the end of 1880 (the latest date for 'wbicli 
statistics are accessible) such signals were made at 27 places in Great Britain, 24 ple^ in British 
Possessions, and 42 jplac^s in foreign countries. 

The public signals take various , forms, such as a falling ball (the most common), coUftpsiDg 
cone, gun firing, semaphore dropped ; and private signals are usually by electric bell a( (pl^^AO- 
meter deflection. 

But iu addition to the information thus distributed ^aily throughout the country on tlie 
direct authority of the Astronomer-Eoyal, va^ous systetps, introduced TBy private. I^f^jj^ 
synchronising clocks and otherwise extending the koowle^ge of exact time have reccBtly 
^ prominently into use. The electric currents may only pass at definite intervals, say once'S iour, 
and mechanically adjust the clock hands to time, o;r iip^y control the clock by passing |t ^ 
beat of the pendulum of the standard clock;, and thus mje^intaining all those in the cjMt in 
unisqn i^ith it. • 

In addition to electricity, air pressure has b*een made ayailable for the distribution, as in the 
Popp-HescH system of pneumatic clocks, now extensively used in Paris; but, owing to thetiiie 
occupied in transmitting the impulse depending on the distance (occasionally it occdpies a 
nainute), such a systein is not comparable, as regards minute accuracy, with those involving tie 
use of electricity. iBbth domestic and public clocks are controlled from a single centre on'^jj 
system, the hands all advancing at intervals of a minute, as i's the case in remontoire cIoc!b. 

Side by siie with' the several methods of control above indicated, a more extend tm^ has 
been made 6f astronomical instruments for determining exact noon, as witness the di^ eidoscojje, 
an ingenious device of the late Mr. J. M. Bloxam, and the popular forms of transit mstiruyient. 

ta spea'king of the distribution of time reference should be made to the discussion recently 
held, which has resulted in the adoption of the Greenwich civil day as the universal day throt^^, 
out the world for ail purposes for which it may be fotind convenient. Whilst the small extent 
of this country from east to west prevents us from appireciating foU^ the advantages' SfH 
system, its importance to the astroAomer and navigatot is obviSusly great, and 'ot3 QommiMW 
relations with ^foreign countries would* derive benefit from its adoption, '^e deyice par^Jfi 
adopted in Canafda Und the' United States of subdividing the cbuntrtes of the "world mio distffijs 
determined ' by the hourly meridians east or west oi Greenwich and taking the tipes J 
determined, which only diflfer from the universal time by integral hours, as tlie limes ojf the 
several districts, would materially reduce the inconveniences, a-nd thus tend to'secflre 
general use of the system. 

In Class 146 — ^Watches and Chronometers — a comparison with the exhibits in the 1§^ 
Exhibition should show marked changes both as regards 'the design and method of mnuiach^ 
of watches. The changes in desi^ are perhaps in the main owing to the general adoption* 
keyless in place of key-winding watches, a modification which in its turn has practically inYaIra[ 
the abandonment of tlie fusee, so l9n^ characteristic of English work, in' all Tbiut waicRes of ' 
highest class, 
to the i and f 

not be I'egarded . , 

for the manufacture of the Various parts of watciies, a radical step whictlias long aWr^eli mj^ 
for energetic debate in all centres of the industry. 

Although so marked an advance has been' made during the period under coi^eiderjjtiog g 
might almost point te the use of machinery beingj a recent introduction, this is no^t tte cas^.*'&f5 
in the century several manufacturers ih fewitzerland and (*rance employed it for ppciw 
operations, but P. P. tngioid, a* Swiss, was* the first to desi^^ni albout th^ year 4837, mjislj^ 
both case and movement work whic^i were capable of producing any uumber oJ i^epjtical p|bcj^'. 
After inerfectually endeavouring to establish his systdm'in a cbii]piete*'f^^^ 
and actually establishing a fsibtory ' in tW country, which, ^ciiJq;rer, ' yro^^ i?!5?,9j^ 
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iraccessful, he went to the Utiite^ ^t^tei^ iu 1845, with a similar object in view, but only to 
perience further disappointment Five y^,«ii?s after, however, a ^mal^ factory was established at 
:bury in Massachiisetts, o.^^ 8p, ftir as America ia^ po^perned,, tW. faptory system mek^ be S£^i(l to 
[ from ^liis j^eripa. ^^^^ vi<vi^itu^e8 this developed into the Waltham Watch Company, 

I tjiufl Vi^ fhe 4?ieri(5a^^ be^on^a tie fr'edit of having first brought the fe«tory system into 
pH^enjo^e i^" pj^o^ucfeoft vipnj^pl^t^d machiue-^ucMi9 yfi\tch^^ ^;i^*la]po^ had long 
siipQ;i:^9ded ij machinery in Europe in the manufacture of numerous detached 
rts. Naturally the early years of an' utide^aking wh^ch deals witl^ sa saat an amount of 
^ ^e. «i|kii^fnii^x^?9 o{. ^tehe^ ^p.YP^ves, are syeift in oygai^iis^^ipn, ^^^^ ii\ contending 
i diffic^tioQ &a th^ acke. A further ixapo^ta^( c^rcu^^anpe, tendiAg 't9 oheck tl^fi ^oi|«rtU of 
h la^ge fectories is to be found in the fact'th^t large uuinb^ qf sp^i(^l ^p^nsi^e 
! i^t^d fpr ^\e many derails, while the out-tum of one in a day may keep paoe with that of 
>thf r p a ^ee^ As, ^l^atrating t^i,^, extent to whioh the work is ;Bubdivided, it may be 
ntione^ that the niovepififtt fi¥Olu§^ve, that is, of the case, dial, hands, spring" and 

^J^9^i T^uirea no less than XOiOi ^tinct mach^ines. 
While the more general upe of p[ia9hii^eYy and other pircnmatances l^ave contrH)U,te(^ tc\ inc^te- 
11^ ^up^ ^^p. cost '91 iimejti^ep§nb diqtri^ute them through all classes of society, it ia np^ij^e 
I \es^ tri^e thc^t the atan^lar^ o£ time-keeping, both i^ cl]^^9nometer^ and in watche^ of the higher 
ISflias greatly improved. Evidence of this is| afibrded, ^ t^e \^se pf the (o^me^, hj ^^^"^^ 
eenwich chrohomfeter tria^. TJnfortunately w^, hs^yft ^ot hitl^fi^tq bgen tft Qbtayi siw^il^r 
deace fega];4 to, w&,\c^*ps this C9\iijitry, bvit both th^ Engjiah public and the manu&cturers 
^tp pe, 90Jng^t^^te4 oq \kQ ^hat ^atematic trials of watolies were established at Kew 
Bfflatoty laat year, so that any owner or maker of a high-class "v^atch can now obtain an 
tittatative Btat^ment of its rate for a moderate fee, ^ucb certi^c^ie oif ^ime-keepin^ propp^t^^s 
«i independent competent authority may be expj^t€|4 tp, §er.y.e both 9, ifyhQle^W? ^timi^u^ tp 
ai^^ 9^ ^ mei^s pf incre^sipg ^he deQiand fox the }^s\ wor^n^ansh^^. Similar trials have 
W7 past been hold in Swit^rland, ^jjL^ t^p i:je|ults ^b^i^e^ ^-^PFA ii^dv3pntable 
'enoe of piogress in this respect. - . .... 

A comparison of the exhibits comprised in the CUasa ** Tocds, &o.,V may be expected to, sliow 
ie^ oo^tcaats ip those ia use twenty-^ve years ago. Although in all branches of horology, 
I turret clocks to watches, hand lafK)ur hafe been more and more replace^d by machine^ools, ^t 
the manufacture ot the less expensive class of watches t^e^t in9,ft piarl^ed cliaii^e^ ^aye 
brought about To these reference has already be^n made. The app^iaupes possess much 
sst aa examples of bi^h-class and[ exact machinery, \>vit the experiencue of forme): exhibitious 
s us to fcaij that a not altogether uiinatural wi8l^ 't9| prevem imitatiQ^ T^li deter D(i^?;iu- 
wers from, displaying Ijhei^ ijaosij perfect sp^iijnens. 

tlntil within '^^e p%|^ fftw yi^.^ the hand topis used by watohn\c^kers and repairpra 
been gradually, b^pi^h^ iijito ^ xaore Q,XLd moxG unsatisfactory condition, ociainly in consequence 
be iemai^di tox cheapeij (^u^ljlties. Fortu^^telpr, boweyei^, a revival has set ii;i a,ncl ^iie highe.r 
168 now paid epfturp, 9i%f)jik b^tt^X <liwlity au^ iiUipyoYe^ p^tijems. As'exauftplela of, th,p».e, 
many noyel appliance^ maaufactujred bj^Boley of 'W^iffteiftberg, fpy watch, cloQk» and telegraph 
nu^en^ iipakers; d|ese^ye 9jp^ia]^ ii^ei\t|o]a. An important, though aubsidiary, branch of the 
e is' that in what arei l^^q^n aa '* wate^ftV* PX fte vayipu^ 4$t^Clhed pipoea required xo, the 
lofac^ure o^n^ n^pair. of timek^ ep^a. This naturally foUows the main trade both in its bulk 
Tana^ipns, and^ tb,9 iad^pi;ice pf machiE^e-manufaoture shows itself in the number of pieces 
tre now obtaip^l^^ i^^isjljie^ %0,d X.^^y. toy. use with little or no ^tiog. 
Finally, we may look tp Uph pnpgress tow^ds the general ado]|)tion of standard ^^^gea antl 
ilVbranch^^ pj( ttiadfe, a na-tu^a,! consequence' dt ttie manu^facture by macljiinery ; the 
jWence o]{ 'suq^i a ^jst^^a^, serJieip' has doDC npUjCh to ^aipf^pej; t^Lp ^a^9 i^ t^ip pas^, an*^ lia 
<9^0Nc^9ljipi;L ai\p||^ AOj^ ipJQlg^jC b^ delayed ; as a step in this direction it is much to be bope4 tU.at 
tbe standard series o€ small acrews i^ently reconim^nd/^d by ^ P9miaitteM0 of if^^ l^echs^nical 
Section o< the Britisb Association, and identical ihat ajre^^ adopted by tho Sopiety ot Atte 
Geneva,' may ere long "^be in as general use as is ^c Whit worth system o£ scteyrs for 
ROgiueering work. - - ^ - 
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GROUP XXVII.— CLOCKS, 
WATCHES, AND OTHER TIME- 
KEEPERS. 

(SOUTH CEOTBAL GALLERY.) 

[For mectrieeU CZoofct* «ee alto Group XIJJ.] 

2084. FBOD8HAM ft CO., 31 Grace- 
ohnrch Street, Iiondon, E.C.--K1) Ohrono- 
meiera. (2) Watches. (8) Clocks. (4) 
Marine and Pocket Chronometers. (6) Fusee 
and Going-barrel Keyless Watches in yarious 
stages of manufacture. 

2085. BENSON, JAMES WTLLIAM, 
62 & 64 Iiudgate Hill, Iiondon, EC— 
The Patent Dust and Damp Excluding Band 
for watches. 

2086. QRTMflKAW & BAXTER, 38 
& 85 Gtoswell Boad, Ijondon, E.C.---(1) 
Clock and Watchmakers' Tools and Materials : 
Combined lathes, wheel-cutting engines for 
flat and keyless work ; machine tools for jewel- 
setting, uprighting, fraising, and sinking, as 
used by manufacturers of watches on the inter- 
changeable system. (2) Latiies and Mandrils, 
as used by telegraph instrument constructors. 

2087. CK)IiDSMITHS AND SUiVEB- 
SMITHS COMPANY (MANUFAC- 
TUBING), 112 Regent Street, London, 
W. (Manufactories : Clerkenwell, Shef- 
field and Belfast). — Improvements in dia- 
mond cutting and polishing, and the manufac- 
ture of gem and gold jewellery, sterling silver 
and electro plate, watches and clocks. 

2088. DENT, E, Sd CO., 61 Strand, 
London, W.C.-<1) Improved Ship's Com- 
passes. (2) Uniform Pressure Clock. (8) 
Astronomical Clock with galvanic eontaot 
apparatus for dropping a time ball. (4) New 
Compensation Pendulum. (5) Small Galvanic 
Chronograph. (6) Chronometer with galvanic 
contact apparatus. (7) Watches with improved 
lever escapement (8) Improved Small Turret 
Clock. (9) Detached Pieces of Machine-made 
Clock Work. 

2080. BAILEY, W. H., & CO., Albion 
Works, Salford, Manokester.— Bailey's 
Improved Turret Clock. 

2090. WYCHERIiESr, HEWITT, ft 
CO., Warrin^n Road and Seotoh 
Iiane, Presoot, Lanoashlre.-— Watch Move- 
ments on the gauge and duplicate system, and 
complete set of Improved Watch Barrel-making 
Machinery. 

200Z. KEW COMMITTEE OF THE 
ROxAL SOCIETY (THE), The Kew 
Observatory, Riohmond, Surrey.— Foims 
and Papers illustrating the methods employed 
at the kew Observatory, Richmond, in exam- 
ining, rating, and certifying as to the perform- 
aii9e of watches, pocket chronometers and 



chronographs for the manufacturers and genenl 
public. J 

2092. WALKER, JOHN, 77 ConM 
and 230 Regent Street, London, 

(1) Railway Guards, Crystal Case, Aqvd 
Alarm, Repeating and Chronograph Watdl 
and Chronametera. (2) Chiming sod cm 
Clocks. I 

2093. HASWELLft80N8,49G. 
Street, Clerkenwell, London, E.G 

Improved Watch and Clock-Making ToQ 

(2) Watch and Chronometer BaUmceSpi 
in alloy of palladium. (3) Special 
Appliances. (4) Varieties in Watch 
Chronometer Hands. 

2094. ROWliEY, A« & H., 180 Qnf$ 
Inn Road, London, W.C. — (l)L«wa 
Chiming Clock with newly invented vaimm 
figure work and perpetual calendar. (8)GIodc| 
with improved chiming on bells and gongtili 
newly designed Gothic oak case. (3) lAld 
Clock, striking the ship's bells, inclaaiiig i^ 
dog watch. (4) Parts of Clocks showiiig ^ 
stages of manufacture. (6) Yarioiu Cbliiiii| 
and other Clocks, witii all the most moddf 
impix>vements. (6) Two very Old Glodu wil 
crown wheel escapements. 

209$. SMITH, J., & SONS, 18 8| 
Jolurs Square, Clerkenwell, Londoii 
EC. — Improvements in Electric Time Bell^ 
Chime and other Clocks. ! 

2006. SAMPER, M., CO., 80 Bi 
Folte-Merioourt, Paris; and 1 Holboi 
Circus, London, EC— Patent £igbi4i 
Alarums. 

2097. DE GRUYTER CLOC 
MANUPACTURINa CO. (Tffl 
147a Aldersgate Street, London, £Gi 
Warder's Patent Torsion Pendttlum 40(Mi 
Clock ; requires winding once a year. | 

2098. BENDON,aEO.,&CO.,86ft9l 
Ely Place, and 1 Charterhouse BtM 
London, E.C.— Keyless Clock. I 

2099. PIRTH, N. C, 125 F<xng^ 
Street, Chester.—Workmen's Patenting 
matic Time-checking Clock. 

2Z00. MILLAR, JOHN, Betlinal 
House, Cambridge Road, London, 
Tell-tale Clock for Asylums, Ac 

2Z0X. LANGE, CHRISTIAN, i3 
Great Portland Street, London, W.-O) 
Winding Construction for keyless watcbw 
(2) Gravity Escapement for church clocks m 
regulators. (8) Improvements in keyW 
and other watches, thereby dispensing with w 
bow and making it more convenient to wind. 

2Z02. SOCIETY CHRONOa(XATB- 
HOFER & OTTO), 11 Abchureh 
London, EC.—Anti-Electro - Hydro - PM"* 
matic Clocks. 
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2103. SAOE, FBEDEKIOK, 80-84 
Gra3?8 Inn Road, Iiondon, W.O.— 

Workmen's Time Check. 

2iaL ItBVY & LOWS, Haseldean, 
XiUghton, Iieicester. — Workmen's Time 
fieooider^ for antomaticaUy registering the exact 
&ne of arrival and departure of oi>eratives and 
othen. 

2105. KAN&ONt Ii., & CO., Dean 
plough Olook Works, Halifax.— Patent 
fielf-aotlDg Timekeeper. 

21 07. BRIT ISH HOROIiOGICAL 
arSTTPUTB (THE), Northampton 
iqaare, London, E.C. — Gontribations from 
Uembers of the Institute as follows : — 

Bridgmon, R., Poising and Other Tools. 

Buckney, D., Fine Watches and Inter- 
changeable Parts. 

Bamsdale, W., Various Types of Clocks. 

Cousens, H., Patent Dials for 24-hour 
Clocks. 

Corke Broa, Specimens of Watch-case 
Engraving. 

■ Chalfont, W. W., Inventions connected 
with watchwork. 

Donne, L., Fine Watches. 
Greenwood, J., Co., Machine-made 
Clock Movements. 

Hanunersley, J., Fine Watches and Watch 
Springs. 

Haxwood, G. H., Specimens of Watch-case 
Making. 

Isaac, H. P., Watches and Chronometers. 

Jackson, 8., Anglemeter for lever escape- 
ments. 

Mercer, T., Chronometer Clocks, Chrono- 
meters and Balance. 

Jffeek, J., Model of Two-pin Escapement. 

Nicole & Co., Watch Springs, Chrono- 
graphs, &c. 

Player, J., Improved Click for going-barrel 
ratchet. 

Schoof, W. G., Chronometer, with 5-tooth 
lever escapement. 

Tripplin, J., Models of Escapements and 
Trade Literature. 

Wright, T. D., Anti-magnetic Watch. • 

Watchwork in various stages executed by 
Students of the Institute. 
^2108. STAin>ARD TIME & TELE- 
PHONE CO., Limited (THE), 19 & 21 
Queen Victoria Street, Iiondon, B.C.— 
(1) Standard Regulator. (2) Synchronised 
Clocks. (3) Clock fitted with contact springs 
^ ring a series of electric bells at any stated 
Htties. (4) Hourly Flashing Signal. 

2109. WEBSTER, R. G., 5 Queen Vic 
toria Street, London, E.C. — Improvements 
and inventions in clocks and watches. 



2110. MATHESON, J. S., Leith, N.B. 
— Keyless Chronometer. 

2111. ENGLISH WATCH CO., 
Limited (THE), Villa Street, Birming- 
ham. — (1)" Improvements in design and con- 
struction of minute-recording Chronographs, 
Chrono - Micrometer. (2) Improvements in 
design and construction of railway guards* 
and other machme-made watches. 

2ZZ2. EENBAL & DENT, 106 Cheap- 
side, London, E.C.— (1) Watches for the 
use of the Blind. (2) Watches with two sepa- 
rate dials, showing independently both the 
12 o'clock and the 24 o'clock system of reckon- 
ing time with one movement only. (3) Watches 
showing the two systems -of 12 and 24 o'clock 
on the same dial by the use of the elongated 
hour hand. (4) Watches with oxidized cases 
fortheuse of mariners and others. (5) Watches 
to measure distances by sound. (6) Chrono- 
meter Movement with Escapement in- Sight. 

(7) Lever Movement with Escapement in Sight. 

(8) Horizontal or Cylinder Movement with 
Escapement in sight. (9) Clock with triangle 
shape showing on two separate dials the two 
systems of 12 and 24 o'clock. (10) Clock with 
self-changing dial on the 24 o'clock system, 
obviating the necessity of having more than 12 
figures on dial at one time. 

2113. HILLS, J. P., Post Office, Sud- 
bury, SuflFoIk.— An English Keyless Lever 
Watch, with a specially designed dial, showing 
the code letters, for the use and convenience 
of . postmasters and telegraphists. 

2114. HARRINGTON, J., Carmel 
House, Leamington. — Chime Clocks. 

2115. SQUIRE, R., 87 Myddelton 
Square, London, E.C.~(1) Dustproof and 
Waterproof Watches. (2) Improved Watch 
Movement, having [a] new isochronal hair- 
spring stud, [6] removable going bairel, [c] 
improved size of barrel to allow of an inappre- 
ciable variation in the force of the mainspring 
during 24 hours, and to reduce the risk ot 
breakage of the spring. 

2116. MOORE, GEORGE, 85 Cress- 
ingham Road, Lewisham, Kent.— Elec- 
tric Alarm Attachment for clocks. The ex- 
hibit shews an eight-day mantel clock with 
the attachment on, and arranged with the 
switch, battery, and hell, connected up, showing 
an application of the patent in practical work- 
ing order. 

2117. CAMERER, KUSS, & CO, 56 
New Oxford Street, London, W.C; 
Manufactory : 2 Broad Street, Blooms- 
bury, W.C.— (1) Chime, Watchman's Tell- 
tale. (2) Regulator Trumpeter. (8) Singing 
Bird. (4) Cuckoo Clocks, &c. 

2118. KULLBERG, VICTOR, 106 
Liveroool Road, Islington, London, 
N.— (1) Improvements in Marine Chrono- 
meters, viz.: Balances, Elastic Suspensions and 
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Galyauio MeclianiBm. (2) ImpiOTementa in 
Watches, construction of same, keyless me- 
chanisms, &o, (3) Qm Governor for maintain- 
ing luifoim tempmtiue. 

BABiiOw, H. B.» ixmnR., & CO., 

Combrook Wctrks, HaaohQatear* {See 
€rroup X) 

Asylum, NortHeh. (See €hxmp JUL) 

QitAY, A, SON, 4? C^erkaxkiffQll 
Oreen^, iiondozi, B.O. (iSfee €hmp XIX,) 



IiXSG]^ A., & CO., 78 TurniniU Street, 
Clerkenwel^ IiOndon, E.O. {See Group 

xxvni,) 

tute, 800 Hegent BlvMPtk Lobdoxi, W*| 

(8ee Group XXfllLy \ 

BICE, WTTiTJAM, 86 Fleet Btaroetii 
Jjondoii^ S.C, (^eo GrQit|> JOICX.) | 

TATliOB, W. W., fitudlext^rlit near! 
Ripon, {See Growp JtiT.) 

THOHPapN, p. H. « C. W« »l 
Mordant 9t^t,. BmtQQ^ Loidaa, aW. ; 

(/See Group VIl^ 
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BBEAD AHD BISCUIT lAGHINERT, OVERS, ic. 

(NEW AND IMPORTANT PATENTS.) 
HIGHEST AWABDS WHEBEVEB EXHIBITED. 

ALSO 

MECHANICAL STOKERS 

FOB 

STEAM BOILERS, CHAR KILNS, «&:c. 



■For Particulars apply to 




T. & T- VICARS, 
SEEL STREET, LIVERPOOLi, ENGLAND. 

THE "PARAGON" WASHER. 

The SIIjVEB MBIDAL of the International Health 
Exhibition has been awarded to the " Paragon." 



AUBO THE 

CANABIAK" 
WASHE2t» 

Same principle «« 
Paragon Plunger, to 

hlWtlonB, including- Pawgon Pmgw. SfdinX^^ Waih-tubi 

BnuJfOld, Sund^rUnH. A8*n up ftQd down p^^i «V — 

Huddersfield, 
side, Peterborongb, 



The easiest and most 

effective Washer ex- 
tant. Gained Sixteen 
First Prize Medal 
Awards at recent Ex- 



^^^^^^^^^^ 



Biadfoid, Sunderland. ^"S^^^ia T^b" 

Tyne- atmoepherically foi> Pricb 3*. 6d., car- 
dug Ihe hot water p^id. gent tO 




> paid. Bent to Paragon Washer, 
address for Free Wringer find Mangier, 



mge 

with Botary Motig^, 
Ptice £6:6:0. 



Aagon Washer. »**®» Peterborongh, «i| gqap ti.roogh ^„ . 

Price £6 : 5 : 0.* Casht carrietge paid. Agents wanted. 

Kenworlhy's New Illustrated Catalogue (<ee «)» containing users* opinions from every part, fbeb by post. 

KssariDiroiiAVAY a oo.^ alpha works, oldham. 

THE HEADOW FODNDBT COHPANT. LIUTED, 

MANSFI ELD, NOTTS. EN GLAND. 

.Makers of BIOHABDSON'B PATENT UlTITEBSAL BZFAHSION BTTBBEB JOINT 
EOT-WATEB PIPES, and OONNEOTIONS ; OBNAHBKTAL and PLAIN 
BUBBEB JOINT COILS, and OOIL OASES. 
TOBHTB VmNVTLAHIsa TUBtW. 

ROBBIIV'S JP^^JDKIVT CTJt» JOINT. 

Vot XtAnr-WATEB, VBITTIItATIlTa-, SMOK5 an4 SOIL FIPSS, Bain-water 
Goods, Vases, Fonntftins, Seats, Boilers, Stable Fittings, Windows, Cooking Banges, Lamp 
Columns, School Desk Standaids, Troughs, O^OBACCO MACHINEBT, $o., Ac. 

loBdoB Ageat:— ¥. SIMMOKS, 11, Crwted Laae, Kin^ William Street. 

"THE BARCLAY" 

Automatic Sight Feed Lubricator. 

THE ORIGINAL. THE BEST. MOST ECONOMICAL. 

Used in H.M. Service, By Steamship Owners, and 
Steam Users generally; and wherever in 
use giving perfect satisfaction. 
NEVER KNOWN^TO^FAIL^^^M^ MADE. 

For Pricest Testimonials, &o., tStc, apply to the Agents, 

THOMAS JBLLITV Ac CO., 
SYLVESTER WORKS, SHEFFIELD. 

s 2 
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NEVER 



SOLD IN ENGLAND 
BEFORE AT THE PRICL 

BARBER AND COMPANY'S 

RICH 8IRUPY ONfA CONGO 



1 



ONE SHILLING AND SIXPENCE PER POUND. 
A TEA ABOUNDING IN STEENGTH AND QUALITY. 
OOMPAEE THIS WITH THAT ADVEETISED at 2s., or 61b. for 12s. 

i 6 lb. sent free, per Parcels Post, for lOs. ; 4} lb. fbr 7b. 6d. ; 2}lb. for 48. 8d.» 
to any post town in the United Kingdom. 

Postal Orders fr<m 1«. Bd. to lOs. 6d. may now he had for one penny from all post ojRfll 

BARBER & COMPANY, 

274, Regent-circus^ Oxford-street, W. ; 61, Bishopsgate-street, £.Q 

102. WE8TB0URNE GROVE, W.; KING'S CROSS, N.; 42. GREA.T TITCHFIBU 
STREET, W. ; THE BOROUGH, LONDON BRIDGE ; BRIGHTON — 147, NOBB 
STREET; BIRMINGHAM.—QUADRANT ; LIVERPOOL.— 1, CHQRCH STBfiBT^ 
MANCHESTER.— 93, MARKET ^STREET; BRISTOL. — 38, CORN STfiKK^;! 
PRESTON.— FISHERGATE. 
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PHILOSOPHICAL INSTRUMENTS AND APPARATUS. 

By Professor G. Carey Foster, M.A., F.E.S. 



Philosophical Instrumonts are the tools of the experimental investigator. The instruments 
in use at each sfage of the growth of science embody, in a concrete form, in their design and 
eonstruction, the aoonmulated results of previous enquiry ; and at the same time they indicate, 
by the purposes for which they are adapted, the directions in which farther advance seems most 
i practicable, and the methods by which it is hoped that advance may be effected. 

The process of experimental research is made up of two chief parts. Stated generally, it 
may be said that a scientific experiment consists, first, in subjecting a portion of matter to well- 
defined conditions, or in causing some natural phenomenon to take place under definite conditions ; 
and, secondly, in the accurate observation of the results. 

Hence we may naturally divide scientific instruments into two main classes ; namely, on the 
one hand, instruments for producing special physical conditions, or for the production of parti- 
cular phenomena ; and, on the other hand, instruments for defining these conditions or'phenomena 
and for the observation of the resulting effects. To the former class belong, for example, pumps 
for causing rarefaction or condensation; arrangements for producing various kinds of motion, as 
of rotation or of vibration ; means for the production of high or low temperatures ; electric 
mMiines, voltaic batteries, dynamo-machines, or other contrivances for producing electric 
fvmis or differences of electric potential ; magnets ; sources of light, with lenses, mirrors, and 
fostruments for polarising light. The latter class includes measuring instruments of all kinds, 
^ for example, chronometers, pressure-gauges, thermometers, electrometers, galvanometers, 
Diagnetometers, photometers, polarimeters ; also standard magnitudes of every kind, as standards 
of mass, of length, and of volume ; standards of electrical resistance, capacity, &c. To this class 
farther belong such instruments as telescopes and microscopes, telephones and microphones, 
vhich may be regarded as exalting the powers of the senses, and also self-recording instruments 
'«f all sorts, whose function it is to replace, at least in part, the senses of the observer. 

The purpose of the following pages is to indicate in general terms the most important 
changes that have taken place in the construction of philosophical instruments during the last 
quarter of a century or thereabouts. In accordance with what has been said above, it will be 

that this is equivalent to pointing out the directions in which the chief developments of 
experimental science, that have taken place within this period, have occurred. 

On comparing the state of experimental science at the present time with its condition a 
' quarter of a century ago, and especially when we compare the experimental appliances that are 
in use now with those that were commonly employed at that time, perhaps the most obvious 
c^ge that is to be remarked is the increased prominence given in every department of research 
^ umnerical measurements, and the increased importance that is attached to carrying out such 
laeagnrements with the greatest attainable accuracy. The recognition of the necessity for exact 
^dards of measure for fundamental magnitudes has led to the establishment in Paris of the 
^mu interncUioncU des poids et des mesures. This bureau, to the expenses of which the Govern- 
flients of nearly all civilised nations contribute, is rendering inestimable services to science by 
revising the primary constants of physics with every refinement of method and experimental 
means that the existing state of knowledge makes possible. This is work of a kind on which the 
pwgress of every branch of experimental science depends more or less directly. 

In what follows it will be convenient to refer in succession to the main branches of science 
which discoveries leading to the use of new experimental methods, or to the construction of 
i^ovel classes of instruments, have been made. The references that can be made to particular 
otters are necessarily of the briefest possible kind ; and, as a rule, no mention at all will be made 
of instruments that simply continue in use from former times, even though many of them may 
^ave undergone valuable modifications and improvements in some of their details. It need scarcely 
said that anything like a complete enumeration of novelties is not attempted even in relation 
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to such subjects as are mentioned : all that is posaible is a rapid indioation of some salient 
points. 

Mathematical Instbi msnts. — ^Varions instraments for performing nnmerical calcnlationp, 
such as improved forms of slide-rule, as well as more complex machines, have come into use 
within recent years. Some remarkable integrating contrivances have also been constructed, such 
as Profi^Mor Jame* Thomson's disc, ball and eylinder integrator, Hr. O, Y. BoytHi integrator, and 
various developments to which it has given rise. Sir William Thomson's tide-calculating 
machine is also an instrument to be specially mentioned. 

Abtbonomt.— Daring the last twenty-five years the gveat improvment that hu taken plwe 
in the manufaoture of glass has rendered poasible the ocmstniotion of refracting telescopes of 
apertures formerly unheard of, sueh as the splendid 27*inch zefEactor con^troeted by Mr. Qrobb 
for the Vienna Observatory, and the enormous glass (36 inehet) now being woarke^ for 
the Lick Observatory in California. Silvered glw has also kurgely superseded speculum 
metal £or reflectors, the comparative ease with which glass can be worked ina)cing it poaiible to 
considerably reduce the proportion between length and diameter i^ teletoopes wi^h glass vMm 
and so to increase the power of moderate sized instruments. The application of th« 9pBdfm^ 
in astronomy has thrown light on a multitude of problems which were previously tbougM to be 
beyopd the range of possible examioation, or which were not even known tp exist, and hailed to 
some of the most wonderful diseoveries of the century. The progress of the art of photofrajiii^ 
has si^pplied a new method of astronomical observation, just as the progress of the manu&ctimng 
art of glass-making has led to ipiproved means of carrying out the old methods. The rapidity 
of modem photographic processes promises to be of the utmost value as a means of obtaining 
records of exceptional or transitory astionomioal events, such as eclipses l^n4 transits. 

MoLEODLAB Phtbics. — In this diriment of science, the methods tii^at have been deviaed 
for producing very high degrees of rare&ction in gases are perhaps the most impcfftant and 
fruitful among modem instrumental improvements. The mercurial iar-pump» in one or othsT of 
the various forms that have been given to it by different inventors, has been on essential iiutra- ; 
ment in a large number of experimental researches. Among these, we may mention the experi- 
ments that led Mr. Crookes to the constructipn of the Badioineter ; also the subsequent ' 
experiments of Hittorf, Crookes, and Goldstein upon ^l^e properties of highly tfqrefied gases ; and 
several elaborate investigations into the passage of tbo electric disoharga through gases ftt soiaa>. 
what lower degrees of rarefaction than those specially studied by the physicists ju^fc named. It 
is likewise the mevourial air-pump that has made possible one of the most reanarkable bvauobesj 
of modern industry — ^the manufaoture of lamps in which the source of light is a filament of oarboa. 
kept in «^ state of iuoandescence the passage of an eleotric current. 

Tlie experiments of Andrews on ^he continuity of tbe liquid find gaseous states ought alM 
to be referred to in this connection, both on fbcoount of their own importance and because tbey 
have formed the starting-point of several other valuable investigations, including those of Pictet 
an4 Cailletet, into the liquefaction of what had till then been known smi the *^ permanent gasss." 

Acoustics. — ^EundVs method of studying the veloeity of sound by means of the dust-flgurcs 
producible by the stationary vibri^tioDs of gases in glass tubes should be mentioned hm* » 
having been found susceptible of many appjioations and having led to many important results. 
But the most remaxkable experimental investigf^tions in this branch of science during the l«t 
quarter of a century are undoubtedly those of Helmboltz, into the nature of musical quality" 
and the causes of consonance md dissonance. Many methods have also come into use fst 
studying and exhibiting the numerical relations of musical tones, among which the <<vifaratioB* 
microscope of Lissajous, and the methods of MacLeod and Olarim, and I/»d Bayleigh fbf the 
measurement of absolute pitch, may be specially mentioned. 

The telephone and microphone, although belonging to Aoousties in respect of their eflbcts, 
are electrical instruments in respect of the principles on which their action depends 

Heat. — The xange of explored temperatures has been extended of late years both upwardi 
and downwards. By the evaporation of liquefied gases, temperatures neariy as low as— 200^ ^- 
— that is, temperatiues almost twice as far heAow that of melting ice as thnt of boiling watei ii j 
aJxive it— -have been reached. 

Among modem methods of studying the 'effects of heat, Fizeau's process for measuring the 
expansion of f^olids is one of the most remarkable, and lias led to results of groat iroport*n*^' 
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Th6 mYotUffiJtiaikj kovrever, of most ftiMdaaental and iWr-reaching •Ignifieance is that iuko tlie 
%wk mint of the niechanioal eqni^vBieiit of heal pablished by Joiiie in 1878 and coafimed in a 
iMMXfcable degrea by the almosfe nmiiltaneoiis experintents of Borland. The reaults of these 
e:7einMnt8 agiee almost exaettj with Jonle's earlier detorminatiOB of ike aame eonstant 
pQidiihedislSSa i 

OwiDL«^Tiie m^tiiods of toperinental research in optios during the last quarter of a 
OAtay have boen pvafonndly modified by the attention that has been given, isibee Kirchhoff 
ind Bunsen's discoyeries in 1859, to the study of the spectrum. The jqptetnn^spe hm b^eofno 
one of the most important instruments, not only for purely optical investigations, but also in 
HtfODOmy aff^ «heBi«tffy. In tke eaBliar instrinttaHs, 1k» tiktain frsat diq»er8loo « 
immber of giM fokbis vas tmployad, causing a great loss of light by aWrpiioA and repeatisd 
idmoMi. Of laie y«ats dilAMMllon^grati&gs, especially since the introduction of eencave gratings 
liy Professor Rowland, have come to be more and more employed instead oF prisms when great 
dipereion is needed. This substitution is specially important ih <M)nneotio*i with fctttdy of 
the kinds of rodiatbn tiiat lie outside the limits of ^e visible spootrum. @u<^ raidiation id ofieti 
entirely intercepted by glass prisms. Recent advaaooa in photogn^hy, prtBOipaUy in tke handK 
of (kptain Abney^ R.E., have fiumished an additional means of the greatest vfilue for the sturdy 
of mvkiUa sajg. 

EuiCfMMEOivr. — ^AmcHig reoent elecirioal discoveries, the methods of obtaining powerful 
electric currents by the application of mechanical motive pow*r, and the use of these currents 
foi purposes of illumination and transmission of power, have attracted far more public attention 
than &U others. Inasmuch^ however, as these discoveries have attained great industrial as well 
fls acientifio importance, they do not properly belong to this section of ^e Catalogue. Among 
the purely scientifio advances in electricity which have led to the introduction of new 
iotbnrats mi exp^imental methods, we may mention specially the introduction of a coherent 
^TBtdBL of absolute meamrement, reanltiog in the construction and widen^pread eaipk)y«»nt of 
locmtely adjusted standards of various kinds. In this connection we oannot omit to motion 
Bw names of Sir William Thomson, the late Professor Clerk Maxwell, and Lord Rayleigh. A 
itolesa important step in advance has been the introduction of improved measuriog iftstrutaents 
■electrometers and galvanometers — ^for which we are more Indebted to Sir William Thomson 
imio any one else. 

AAothw class of electrical instruments, whose practical importanoe dates also within the 
feriod w% are considering, are eleetrical machines acting by induction, on the 0QmpQund4nterest 
nfioiple^ the eailiest a|q[)lieation of which seems to have been in Bennetts " Bonbler " (1787). 
Hie a^oation of this principle of cu^tion was revived by Yarley in 1860, and has sihoe b&on 
nadi familiar in the electrical machines of Topler, HoltZ| Voss, and Wilmshursi. 

MAOVETtBil. — But few new instruments have come into use in this branch of Bcien(^e. The 
Kntiimous registration of the variations of the earth's magnetic force, and the study of terrestrial 
ftagnetitm generally, has made considerable progress. The connection between magnetisation 
«4 cpn(Utions of mechanical strain have been studied by several investigators, especially 
^iddftmaan. 

Mbteokoloqy.— In this branch, ev«n more than in magnetism, progress, as showt by the 
iBttroiaents employed, eonttstt chiefly in the introduction of methods of continuous registration. 

OiiKuisTBy^^The f^ctraroope is undoubtedly the most important iiistrument that has been 
Added to chemical laboratories in recent yearSi The Sprengal pump, various fbrms of temperature- 
'^Naton, instiumdnts for gas^analysis, «nd for the determination of vapour-densiUes^ and con<» 
^TatMes for ftu^tatin^ fmotional dijitillation, &c., have also come into common uss. 

PirtBioLOGY.— The equipment of physiological laboratories has undergone very marked 
devfiUq^ment and chMige of late years. Instead of relying almost exclnsively on the microscope 
^fid a few chemical reagents, modem physii^ogists avail themselves very largely of physical 
'PpUancefi of the most various kinds. Instruments for the accurate measurement of ^ime and 
the automatic registration of organic movements, with delicate electrometers and g$klva?iometer8, 
and apparatus for the applioaUon of graduated electiic stimulus to nerve or muscle, are in 
^Uj use. 

CofioliMtOfi.-— Instruments and apparatus of various kinds are used in many other branches 
science; but, for the most part, what has been said above as to chemical and physiological 
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instruments would apply : the instruments in use are phydoal instruments adapted for speoul 
purposes, and the progress that is marked by their employment lies, not in their coQBttiictioii» 
but in the recognition of their value as aids to special investigations. Thus the use of clinicsl 
thermometers marks an advance in methods of rational diagnosis, but is not of importanoe in 
connection with thermometry. Moreover, an attempt at indicating the recent chaDges in Umi 
instruments used in other branches of science would lead to the description of particular insini' 
ments and contrivances, the general prinoiples on which all depend falling under one or other 
of the branches of physics. 



GROUP XXVni. — PHILOSO- 
PHICAL INSTRUMENTS AND 
APPARATUS. 

SOUTH CENTRAL GALLERY. 

[For Testing Machinery^ see Group III. ; for 
Commeroial Weighing Apparatus, see Group 
XL ; for Practical Applications of Electrical 
Apparatus, see Group XIIL ; for Industrial 
Applications of Chemistry, see Group XIV.^ 

2x25. BOSS & CO., 112 New Bond 
Street, London, W. — Microscopes, Tele- 
scopes, Photographic Lenses and Apparatus. 

2126. BECK, B. & J., 68 Cornhill, 
London, B.O.— (1) Inventions and improve- 
meuts in microscopes, microscopic apparatus, 
telescopes, photographic lenses and cameras, 
and other scientific instruments. (2) Ribbon- 
cutting Microtome. (8) New Microscope Lamp. 
(4) Electric Light for the microscope, (o) 
New Cheap Microscope. (6) New Portable 
Microscope. (7) High-power Object Glasses 
/or the Binocular. (8) Large Binocular Tele- 
scope. (9) New Model Barometers. 

2127. CBOUCH, HENBY, 66 Barbi- 
can, Iiondon, HC. — ^Microscopes. 

2X28. WIMSHUBST, JAMES, 4 The 
Grove, Clapham Common, London, 
S.W.— -(1) Large Electrical Influence Machine, 
plates 7 feet diameter. (2) Laboratory Influ- 
ence Machine, plates 18 inches diameter. (8) 
Compound Continuous Eleotrophorus. (4) 
Parts of above machines. (6) Small Influence 
Machine. 

2120. FICKABD&CUBBT, 195 Great 
Portland Street, London, W.— Ophthal- 
mic Appliances. 

2150. Ij^G^, A«, & CO., 79 Tummill 
Street, Clerkenwell, London, B.C.— (1) 

Tide-predicting Machines. (2) Combined Tide 
Gauge. (8) Self-registering Barometer. (4) 
Self-registering Anemometers. (5) Apparatus 
for measuring, recording, and registering depths 
of liouids. (6) Clock Movements, and the 
detached pieces thereof during the different 
stages of progress. (7) New Compensated 
Seconds Pendulum. 

2131. camfbeijIj, sib a. C 2 

Seamore Place, Mayfair, Iiondon, W.; 
and Blytbswood, Benf^ew.—Gerbstat and 
Spectroscope, 



2x32. FBOST, AIiFBED J., 6 Wbb^ 
Tninater Chambers, Iiondon, 8.W.-* 
Transit Instruments, for obtaining time from 
the sun and stars, for popular use, without 
calculation of any kind. 

2133. BAKEB, CHABIiES, 2486 244 
High Holbom, Iiondon, W.C.-Optical, 
Astronomical, Mathematical, Meteorological, 
Geographical, Nautical, and Biological Instru- 
ments, Microscopes, Improyed Appantu and 
Materials, Colorimeter, for determining tbo 
purity of water, Chorentoscope and IllunuBated 
Compass. I 

2134. inaWTON & CO., S Pleet Street, 1 
London, B.C.— (1) New Patent Oxyhydio- i 
gen Microscope for projection. (2) New Patent 
Oxyhydrogen Micro-Polariscope for projecticn. 
(8) Patent Photographic Enlarging Lsstflnu.! 
(4) Portable Buby Lamps. (5) Newton's T 
Section SUding-leg Camera Stand. , 

2Z3C 8TEWABD, JAMBS BBNBY, 
406 Strand, W.C.; and 64 Comhil) 
Iiondon, E.C. ~ (1) Philosophical Instnt 
ments. (2) Dissolving View Apparatus. 

2136. HARTLEY, PBOFBSSOB t 
B*., jB'.B.S., Boyal College of Scienoi 
Dublin.— (1) Spectrograph for ultra-viol 
rays. (2) Portable Direct Vision Spectrometd 

2x37. MoHABPY, MAIjCOLIC V 
F.B.C.a, 6 Saville Bow, Iiondon, 
Self-registering Perimeter. This PerunsM 
registers on ei&er of two scales. It is 

for ascertaining and recording the 

direct vision and of indirect vision ; also I 
determining the angle of squint. It is ll 
justable to varying heights, and is both compri 
and durable. 

* 2138. FrEn:iAY80N,D.,l!CintoHoufll 
Chambers Street, Bdinburgh.— Cambinf 
tion Microtome. 

2x39. GABBETT, K Ii., 8 MyddeltQl 
Square, London, E.C.-^Improved 
Circle for nautical use instead of sextant. 

2x40. HABIilB'G, W. H., 40 Hal 
Gtarden, Iiondon, E.C.; and G: 
Works, Hackney, London, E.-~Imi 
ments in mathematical, drawing, and survey] 
instruments. , 

2x41. CAMBBIDGE SCIEMTJ^ 
XITSTBUMBWT CO. (THE), St Tiblif 
Bow, Cambridge. — (1) CaldweU's AotJ- 
ujatic Microtome. (2) Spectrophotometer, (w 
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Sine and Tangent Qalvanometer. (4) 14-mch 
Engineer'a Level. (6) Booking Microtome. 
(6) Water Motor. (7) Cathetometer. 

2z^ JOIiY, J., 43 Pembroke Boad, 
Publin. — ^Apparatus for obtaining aoourate 
readings of meteoioloeical instruments placed 
at a distance from an observatory. 

2x43. BETTiBY, aEOBaS, Hidoalder, 
HfJB. — Certain New Forms of Oas Thermo- 
meter, in which the gas is maintained at a con- 
stant pressure. 

2x44. aAIiIiANB-lCASON.ROBERT, 
Hamoleton House,, Tlie Promenade, 
Douglas, Isle of Man.— (1) The Micropbo- 
toscope. (2) The Detective Spectacles, enabling 
the wearer to see everything behind him as 
well as before him. 

2145. DENTON, 8. G., 26a Hatton 
Gkurden, London, E.C.— -Unalterable Ther- 
mometers. 

2x46. DUDGEON, XL E., M.D., 53 
Montague Square, liOndon, W. — (1) 

Diving Spectacles, fitted with air lenses and 
glass lenses ; an air lens free and an air lens 
immersed in glycerine to show refractive power. 
(2) Pocket Sphygmograph. 

2147. IiEDINGHAM, IiAXTRENCE 
N., miirroughs Park, Gtovan, Glasgow. 

I —Weight Voltameter, for measuring electric 
currents. 

2x48. BIGG, JAME8, 11 Queen Vic- 
toria Street, Iiondon, E.C.— (1) Fair of 
Ellipses, to explain the mode of obtaining the 
pitched circles of tooth wheels. (2) Model of a 
conical toothed wheel and toothed cone to pro- 
' duce a rotation with varying velocity upon 
Boemer*s principle. (3) Heart-shaped Cam in 
action between two friction roUers upon one 
oscillating bar, and producing equable motion 
in both directions. (4) Model, with a set of 
shifting slides and cams to explain and illus- 
, trate the different forms and actions of plane 
I cams and tappets, and the principal kinds of 
', motion which they are employed to produce. 
^ (5) Cam, arranged in the form of a groove on 
i tbe fiace of a wheel to show, how a law of vary- 
ing velocity may be given to the end of a 
I vibrating link or rod. (6) Boiler Punch, show- 
' ing how, by a properly constructed cam, the 
greatest power of the machinery may be applied 
in tbe act of punching. (7) The principle of 
Calculating Machines, illustrated by a working 
m<Mlel for addition and subtmction. (8) Fold- 
ing Diagram in cardboard, to show the prin- 
ciple upon which guide pulleys are arranged to 
convey an endless band from one wheel to 
' another when their axles are not parallel. (9) 
Model to illustrate the consequences of rotating 
the point of suspension of a cord passed round 
a single movable pulley. (10) Rod recipro- 
cating by means of an eccentric pin and link, 
arranged so as to show the variations of its 
motion which arise from different lengths of 
links. (11) Combination of Hooke's joints in 



iron, showing the effect of different inclinations 
of the axes. (12) Drop Box, to let fall sunul- 
taneously two large balls of oork and lead. 
(13) A Set of Apparatus to demonstrate and 
illustrate the oonstruotion, pressures, and ten- 
sions of the three legs, or triangle, shears, and 
derrick. 

2x49. MEEZE, ABTHUB G., Bedhill, 
Surrey. — ^Improved means for measuring and 
continuously recording physical power. The 
apparatus consists primarily of a dynamical 
integrator for the meterage of quantities depend- 
ing upon two variables. The chief forms of 
the instrument of practical value comprise— 
[a] A Transmission Ergometer, [&] An Elec- 
trical Energymeter, [c] A Meter for engine 
power, and [d] A Meter for water or other 
fluids. . 

2150. HARDING, ATiFRED B., 1 
Albion Villas, Catford, Iiondon, 8.E.— 

(1) Harding's Magnetophone, for rendering 
audible the magnetic lines of force. (2) Edi- 
son's Phono-Motor, for talking a hole through a 
board. (8) Edison's Micro-tasimeter, for mea- 
suring very minute variations of temperature. 

2x51. SALOMONS, Sm DAVID, 
BABT., Broomhill, Tunbridge Wells.— 
Philosophical Instruments. 

2152. GROVES, WHiLIAM, 89 Bol- 
sover Street, London, W. — (1) Curve 
Writer, and Sets of Curves drawn by it. (2) 
Sonorous Vibration Apparatus. (3) Induction 
Balance and its accessories. (4) Magnetic 
Balance and Test Pieces. (5) Torsion Balance. 
(6) Sonometer. (7) Electrical Speed Indica- 
tor and Transmitter. 

2x53. BIiAKBSIiET, T. H., 25 Queen 
Anne's Gate, Iiondon, S.W.— Time Con- 
stant Measurer. 

2x54. TOWNSON ft MERCER, 89 
Bishopsgate Street WitHin, Dondon, 
E.C. — Chemical and Philosophical Instruments 
and Apparatus and Balances. 

2155. SMITH, P. J., Taunton.~(l) 

Ergometer or Work-measuring Apparatus. 

(2) Integrating Instruments. (3) Tricycle Er- 
gometer. 

2x56. CIJNTNGHAM,E.H., Hurling- 
ham Dodge, Fulham, Dondon, S.W.— - 

(1) A Machine for describing rectangular 
hyperbolas fur use in determining questions of 
maximum and minimum values in political 
economy and other sciences. (2) A Machine 
for solving logical syllogisms. (3) A Machine 
for solving by mechanical means the real and 
impossible roots of quadratic and cubic equa- 
tions. (4) An Electric Meter and several Elec- 
tric Integrators. 

2x57. HOW, J., & CO., 73 Farringdon 
Street, Dondon, E.C. — (1) Apparatus for 
applying the heat test to dynamite, gun cotton, 
and similar explosives, with Dr. Dnpre's im. 
provements. (3) Apparatus for testing petro 
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leum 80 M to tt^eeartftin the t^peratwe at 
which it giY69 off inflanunable vapour. (8) 
Salinometers for asooTtaining the amount of 
salt in the ^at«r of «team boilers. (4) 
Dupr^s Apparatus for tbe estimatioii of urea 
by meaufi of hypohionute of sodium. 

2X58. GRIFFm, JOHN J., & SONS, 
22 darrick Street, Covent Ghardan, Iion- 
don, W.O*-^Biolo^eal Appasaius for the 

examinatioQ of ndcro^orgaaismB, consisting of 
incubatoTB, steaming apparatoi» hot-air e2um- 
bar, sterilising apparatus, cultivating ▼e89el6, 
filtration apparatus, apparatus for etaminatipn 
of air, &o. 

2x59. BilAKlS Ac 00., 46 King^ William 
Street, Ijondon, S].C.--(1) Fietoher*s Patent 
Furnaces, for crucibles, '.tulieB, muffles, ladles, 
&c. (2) Forges, Blowpipes, &c. 

2x6a HICKS, J. X, 8 Hatton Qarden, 
Iiondoii, £IC.^(X) Patent Clinical and 
Metallio Thermometers. (2) Patent Enamel 
Stem Hydrometers, Saoc^iarometers, and Urino- 
meteis. (8) Clinometers and Prismatic Com- 
passes. (4) Patent Bange Finders. (5) Patent 
Depression Bange Finders, invented by Major 
Watkio, B.A. (6) Patent Enamel Ohemioal 
and Medical Measures. (7) Patent Hyperder- 
mic Syringes. (8) Patent Medioal ijamps. 
(9) New Sundiune Beooyder, inyented by Pro- 
fessor McLeod. (10) Improved Anemoscope, 
invented by G. M. Whipple, B.So., F.B.M. 
(11) Improved Aneroid Barometers, and 
various other barometers. (12) Series of 
Standard Thermometers, with fixed zeroes that 
will not alter ; heated by Hick's patent process. 
(18) Hick's One Minute Clinical Thermometer. 
(14) Hick's Patent Opaque Clinical and other 
Thermometers. (16) Beoklev's Patent Belf- 
Becording Ham Gauge by Hicks. (16) Large 
Thermometers, with lens front, the bore being 
magnified about twelve times. (17) Solar 
Kadiatiun Thermometers in vacuo, with very 
minute bulbs, the bore being magnified about 
twelve times. (18) Patent lUimel Water 
Gauges for steam boilers, by Crossley, Hanson, 
and Hicks. (19) Praukland's Apparatus for 
;:as and water analysis. (20) Anemometer as 
designed by Francis Galton, Esq. (SI) An 
Assortment of Self-Becording Meteorological 
Instruments. 

2i6x. SDWAHDS, O., Whitby Iiodge, 
New ^omton fieath, Surrey.— Improve- 
ments in callipers for measurinej revolving 
objects, and in combinations of callipers, com- 
passes, squares, rules. &c. 

2x62. TATB, a, 26 aioucestco* Street, 
Clerkenwell, Iioiidou» S.C. — Improve- 
ments in oalculating machines or arithmometers. 

2163. HEDICKS^ M., & CO., 3 Ade- 
laide Place, Ijondon Bridge, London, 
!B.C. — Interest Calculating Machine. 

2x64. DIXON, T., Park View, Butter- 
shaw, near Bradford. — (1) The Triple 



Badiuf, Double ^e Bi^e a»d MgUiMtiMa 
Scale Talilse of Utm laA CqiAM d 4^ 
(2) The i];oinbii«ed Circular |Iq)tk4ii«3^ 
Logarithmic Decim^s, Slide Buls «amyale(it 
to k straight one fifty feet lon^. 0) mi^Sxt^ 
for setting out and dividing spiral and dicolar 
slide rules, &c., and sundry examples of calen- 
lations, dkc. ' 

2x65. W.,8t8te]^9n'8Cai|)v 
Wesm^nster, Iiondon, fiLw.— A Biide 
Bule for the conversion of time. 

2x66. WOIiXSSBS^ OVaH>« 6$ Upper i 
Ms^rlebone Street, Pgrtlaiid Fuibeb 
Iiondon, W.— Improved ^ort-beamed Aiulf* 
tical Balances with weights. \ 

2x67. THORNWAITB, fiOBBl 
WOOD, 416 Strand, Iiondon, W.a-J 
(1) Photographer's Slide. (9) 9^- ^ 

lating and Exposure Oalcul*tiiif Bulfi. (A I 
Ackland's Astigmatic Disc. (4) Mm: 
Photographic Lens and Cypera. (^)^^ 
Limelight Microscope, (o; Vootfs Orra* 
drogen Jets and Oxycalcium Latnp. ffl^ 
Lennox Browoe Throat-IUuiclnator. (8)'^ 
Lennox Browne Gas Gauge. 

2x68. SHAW, Pq.OF. H. a HBLI 
University College, Bristol. — Varioiii 
Applications of the Sphere and Boiler I» 
tegrator : (1) A Polar Xlanimeter, acting npM 
the sine principle of calculation. i 
Moment Integrator for giving, not only tbi 
area of a surface, but also its geom«ind 
moment and moment of inertia. (9) An h 
tegrator aoti&e upon the tangent pnnmple< 
calculation; the sphere being now sQp^ 
by three rolleM or disks, one unpariing moth 
to it, a seoond determining its aiis of rolat«i 
whilst the Ihiid reoords the ^poduot of the M 
variable auantities. (4) A liinear PbnineM 
acting upon the tangent principle. (8) i 
Oylinder Integrator acting upon the tsi^ 
principle. (6) Modele ft>r illustmting ih 
aotion of the foregoing ins^ments. 

Tower Works, Ii^ed8.~(l) Imp^owd ft 
gine Machine a^d Pocket Counter, w SfB» 
Indicator. (3) Improved CouQter fot gM«»l 
water meters. (4) British Standavf ^'"'J 
Grange. ^ 

2x70. BDMOKDSON, JOSSfH, 
Heath Avenue, HalillBUC---OiitMiIar Oftl0^ 
lating Machine, for working the four AnM 
mental rules of arithmetic. 1 

2X7X. THOMSOir, IirBITT. J. HJ 

Bisl^optnorpe.— (1) Slide Bule for invoM 
tion, evolution, compound interest, &o. (fl 
Calculating Disc. (8) Protractor. (4) MiN 
quois Scales with v^iable angle. ] 
2x72. POIiYTECHmC SCHOOL ^ 
PRACTICAIi WATCH AND CLOCal 
MAKma-<l) The Trinograph [J. Her^ 
mann's Patent], a tool for setting oif sbM 
and distances, applicable to watoh aannitf*] 
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on the inteiehaiigeable syBtem. (8) The 
ioftl Qoadnmt, a tool for setting out the 
of oloeka 9114 other iBfttrumentii. (8) 
Speolmens of wc^k and tooU for iqaimfQctaring 
watches on the interchangeable principle. 

3173. lCinLUBB» J. A., CJl, Central 
Patent OfiLooB, 6 St F|iul*8 Ohuroh- 
yarcU Iiondon, ILC-^IiapzoTttiients in 
anemometen. 

2x74. IiATHAH, B., 7 Westminster 
Chambers, I<on4ozi, aV.— (1) Keoording 
Rain Gauge. (B) Portable Tide Gange. 

^75 GKFANI^Enr^W.F., 6 Ghreat Tom- 
stile, Holbom, liondon, W«0.— Yarioiu 
Inyaationa in mathematical, photographic, 
meteorological, microecopioal, and scientific 
instnunentB. 

9x76. BOBS, IjrB|UT.-gOIi. W. A., 
Aoton House, Acton. — (1) Blowpipe Appa- 
ratus for the new system of anhydrous analysis 
called Pyrology, with a series of aluminium 
plates exhibiting the new eoloured sublimates 
of gold and silver ores ; and an aluminium fur- 
nace for quantitatiye analysis on the large 
scale. (2) Patent Condensing Smoke-filter 
Tobaooo Pipe. (3) Original of the American 
Stylographic Pen. 

1x77, JkBTOHf » XANDSR, 95 Old 
Compton fitreeti. Xrtnulpn^W., for the 
late aSSNERAIi HAKNTCTOTON, — 
filide Bule. 

2z7a IiyCMlSCH, M., Slectric Works, 
MylMnd .Boad, Prince of Wales Boad, 
IiOZLdon, K.W.—Met^llio Thermometers for 
Telinical and ordinary purposes. 

2x9d> jsjiiw oomnmsB ov ths 

ilOYAIi BOCIUQPYcTHE), Kew Obser- 
vatory, Biohmond. Surrey.— <1) Photo- 
nephograph or Cloud Height Measuring Appa- 
latuB. (2) Apparatus employed in the exami- 
nation and testinj^ of sextants, quadrants, 
theodolites, &c. (Sr) Specimens of certifioates 
swarded to instrumeatt and general informa- 
tion relating thereto. 

3i8x. UViUiyif , QOI*. a. p.. 00 Wlm- 
pole street, O^vendish Square» Xiondon* 

W« — Jjevels and Clinometers. 

9%Bz. GIiOV£B, OBOBOB, 6s OO., 
Boyal Avenue, Chelsea, London* S.W.— 

Instruments of Precision for the measurement 
of gae, vis. i-^il) Unit of Measure for gas. (2) 
National Standard Gasholders. (8) Standam 
Dry Qas Heter, for resting meters in situ. (4) 
Pneumatometerj for pleasuring the capacity of 
the lungs. 

9x83. APIi;, PATBICK, Broadway 
WorKS, Westminster, Iiondon, S.W.— 

Astronomical and Surveying Instruments. 

3x84. IffASSSY, J. HDWABD., 17 
Clxadwell Street, Clerkenwell, London, 



E.C.^IaprDvemsais in Stop dqgs or mao^iies 
for mdioating the distance tiaveried by inariae 
vessels, a^d Ascertaining the depth of Wf^ter or 
soundings. 

2x85. TTBATBS et 0Oir« a Grafton 
Street, DubliiL^l) Standard Metrs. (2) 
Standard Yard. (8) t^tented Standard Mer* 
curial Pressure Gauge. (4) Electrioal Rain 
Gauge. (6) Electrical Anemonieter. 

az86. SILVSRSIDBS, J.» 88 i>uke 
Street, New Glee, Grimsby.— An Instru- 
ment for facilitating the calculations of Naviga- 
tion. Specially applicable to the problems of 
Dead Beckoning. Independent of Kautical 
Tables. 

2187. BtrOHANAK, J. Y.J 10 Moray 
Place, Edinburgh. — ^Various Apparatus for 
deep sea investigation. 

9X88. MOOB3S, T. M., 102 High Street, 
Belfast ; and 23 &den Quay, Dublin.— 
Improvement in the Tnariner's compass in iron 
and other ships, whereby ihe correctors arc 
applied on true principles of position to iceep 
their infiuenoe on the needles oonstant and 
equal in all safe angles of the ship, and to greatly 
reduce the Heeling Errors. 

2i8p. MBAGXIB. B, 4 Brighton Ter. 
race. Hew Cross Boad, London, gi.S.--< 
The Polygon and Equatorial Improved Mari- 
ner's Compasses, with Code of Fog Signals. 

2190. HEATH & CO., 28 I*enchurch 
Street^ London, E.O.^1) Sextants. (2) 
Logs. (8) Compasses. (4) Sounding lUta- 
chines. (6) Marine Glasses and Telescopes. 

219X. INGBAM, BOBEBT, Oamp- 
bell's Patent Band Log Works, 11 
Clerkenwell Close, London, B.C.— Patent 
Band Automatical Eecording Speed, Direction, 
Distance. 

2103. LOWNE,BM^, Leicester House, 
East End, Finchley, London, N.--(l) 

The Patent Dollond Electric Ship's Log. (2) 
The Distance Indicator ibr bicycles and tricyoti .s. 
(8) Portable Air Meters. 

2101. MEL8HEIMEB, B E., 2 Plow- 
den buildings, Temple, London, E.C.— • 
Lee-way Binnacle. ^ 

2x94. ICAGINKIS, J. P., 23 Queen 
Annexe Gate, Westminster, London, 
S.W.— Instruments for Engineers and Draughts- 
men: (1) Universal Sector. (2) Dead Beat 
Seotioners [various forms]. (3) Af^nstable 
Parallel Buler« (4) Buling done with 3 and i. 

9195. WILSOir, W. J., F.C.8., 1 
Oolinton Villas, Ealing Dean, London, 
W.>*(1) A Eefleoting Tangent Galvanometer, 
indicating values of current upon an equally 
divided utraight scale without calculation. (2) 
Harmonograpl), or instrument fbr drawing 
curves produced by the composition of two 
rectangular vibrations. 
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2106. DB GBAVB, SHORT & CO., 
59 St. Martin's-le-Grand, Iiondon, B.C. 
— (1) Improvements in balances similar to those 
supplied to Boyal Mint. (2) Measures of 
Length. (8) Conioal Standard Measures of 
Capacity. (4) Metric Weights. (6) Chondro- 
meters. (6) Personal WeigHiDg and Measuring 
Machines. 

2197. OERTIiING, Ii., Tnnmiill 
Street, Ijondon, KC. — ^Assay and Bullion 
Balances. 

2198. WEIiIiS, SAMT7JBL, Osborne 
Park Gardens, Potter's Bar, London, 
"N. — Self-calculating Square or Alimeter. An 
invention for measuring the height of trees, 
buildings, hills, width of a river, &c. 

2199. RICHABDSOXr, B. W., 25 Man- 
chester Square, London, W.— Apparatus 
for the painless extinction of life of the lower 
animals. 

2200. LOVETT, E., Bank of Scotland, 
43 Lothbury, London, E.O.— A Process for 
the preliminary preparation and permanent 
preservation of the most delicate organisms for 
microscopical investigation. 

2201. WARD, P., 2 Holcroft Terrace, 
High Street, Pulham, London, S.W.— 
An Improved Apparatus for illuminating in- 
ternal parts of the human or animal body for 
the use of surgeons, &o. 

2202. HOBY, J. CHARLES J., ' 29 
South Street, Thurloe Square, London, 
S.W. — CJomplete Set of Apparatus for use in 
collecting all kinds of geological specimens. 

2103. AT.LEIT, JAMES, & QOHf, 21 
& 23 Marylebone Lane, Oxford Street, 
London, W. — A Set of Apparatus as supplied 
to the Biological Laboratory of the Health 
Exhibition, and other apparatus for biological 
purposes. 

2204. PHYSICAL SOCIETY OP 
LONDON, South Kensington.--Exhibits 
shown by the Members of the Society. 

2205. WmSHURST, H. W. (ASSAM 
COMPANY), 2 East India Avenue, 
Ldndon, B.O. — Coin and Disc Coimter. 

2206. CAMERON, LIEUT.-COL. 
D. R., R.A., Sheemess.-~(1) Improved 
Optical Instruments. (2) A Double Focusing 
Telescope. 

2207. CURZON, HENRY, 61 Lin- 
coln's Inn Fields, London, W.C.— (1) 
The Translucent Sun Dial. (2) Curzon's 
Manifest Bain and Dew Gauge, denotes 1^ in. 
of rainfall at a glance, in degrees of yj^i^ th of an 
inch— first degree protracted and subdivided for 
dew, &c. Compressible rubber tube within 
glass as safeguard against fi-acture by frost. 
(3) Curzon's Bascule Bain and Dew Gauge, 



holds 1^ in. of rain, denotes 80 degrees at a 
glance, remainder to be poured into a jug or 
returned for measurement, and two qmntitieg 
added together. Compressible tube within 
glass tube. 

2208. ROYAL METEOROLOOICJJi 
SOCIETY, dO Great G«orge Stre6t,8.W« 
(WILLIAM 3CARRIOTT, Assistant 
Secretary). — Typical Climatological Statia 
oftheEoyal Meteorological Society. (M(f . 
Central Fountains. 

AVERY, W. & T., Bigbeth, Birming- 
ham; and 14, 15 & 16 Cow Cross 
Street, London, E.C. (See Gnwp XL, 
Queen's Gate Annexe.) 

AYRTOM- & PERRY, 78 Great 
Eastern Street, London, E.C. {See Group 
XIIL) 

BACON, G. W., 127 Strand, London, ; 
W.C. (See Group XXX.) 

BALFOUR & CO., Lane End WorkB,; 
Longton, and Tamworth. (See Growp UL) 

BRATTiSFORD, T. R., Thames Con-' 
servancy OfBLce, 41 Trinity Square 
Tower Hill, London, B.C. (See Grotf 
XIIL) 

BRITISH ASSOCIATION COM 
MITTEE ON SCREW GAUGB 
(THE), Royal Mint, London, £. 
Group XXVIL) 

BURROW, W. & J., 15 SeethingLam 
London, E,C. (See Group XVIL) 

CROOKES, WILLIAM, 7 Kensin 
ton Park Gardens, London, W. (t 
Group XIIL) 

DALE, H. & E. J., 26 Ludgate ffil 
London, E.C. (See Group XIIL) 

DAY, EDWARD JOSEPH, Dorchal 
ter. (See Group XXIV.) 

DENT, E., &; CO., 61 Strand, Londoi 
W.C. (See Group XXVIL) 

DILLON, JAMES, M.InstC.B., J 
Dawson Street, Dublin. (See Group 

FIELD, J. & J. C, Lambeth Jtowh,! 
London, S.E. (See Group XL) 

GLOBE ELECTRICAL & BSQl" 
NBERING CO. (THE), 20 Dartmoutli 
Street, Westminster, London, S.W. (^^ 
Group XIIL) 

GREGORY, WILLIAM, 51 Strao* 
London, E.C. (See Group XXV.) 

HEDICKE, M., & CO., 8 AdeUidj 
Place, London Bridge, London, B-0 
(See Group XVIL) 

HOLLANDS, SYDNEY H., 
Villa, Lock Street, New BromptoOi 
Chatham. (Ses Group VIIL) 

JOBY, JOHN, 43 Pembroke Boa^ 
Dublin. (See Group XV.) 
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' KENDAXi & DENT, 106 Cheapside, 
ILondon, E.O. (See Group XXVII.) 

KENDAIiIj, J. A.» Middlesborough, 
[TorkBhire. (See Group XIIL) 

, UACGEOBGE, E. K. (late), Mel- 
boume (Agents, McIiEAN BBOS. & 
RIGG, 52 Queen Victoria Street, lion- 
flon,E.C.> (See Group 11.) 

MACEENZIE, D. F., Morton Hall, 
iJGdlothian, K".B. (See Group I.) 

; MILLEB, HERBERT P., 121 Fleet 
|wreet, London, E.O. (See Group XXV.) 

\ MILLER, IjESIiIE B., 82 Hatton 
^Garden, London, B.O. (See Group XIIL) 

^ SCHiPPER & BTTDENBURG, 1 
Southgate, St. Hary Street, Manchester. 

<&« Group IV.) 



269 



SENNETT, A. R., & CO., 62 Hatton 
Garden, London, E.O. (See Group XIIL) 

SUGG, WILLIAM, & CO., Vincent 
Works, Westminster, London, S.W. 

(See Group XV.) 

WATKIH", MAJOR H., R.A., Royal 
Gunpowder Factory, Waltham Abbey, 
Essex. (See Group XXV.) 

WHITFIELD, CHARLES, Ketter- 
ing, Northamptonshire. (See Group 
XIIL) 

WOOB, MISS, Elmswood^ Beoken- 
ham, Kent. (See Group XXVt.) 

WRIGHT, ALEX., & CO., 55, 55a, & 
56 Millbank Street, Westminster, Lon* 
1 don, S.W. (See Group XV.) 
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PHOTOOBAPHY. 

By Captain W. m W. Abney, B.E., F.E.S, 



IsjerieHing the piogiem of phoiogiapiiy for th^ last twenty-fiTe years, the impiovetnents and 
AdTflAees aie so many and great that it will be only possible to allitde rery briefly to any oro of 
tbeu ; aad it must not be protumed, because an allusion to a process is short, that its importance 
thoiefore is anaU. We shall ilmt call attention to the processes used iii the prodtiotion of nega- 
tiTes^ md thea traat of thoee pnoesses which give us prints from such negatiTes. 



Twenty-five years ago the wet-plate process may be said to hare held a complete sway 
f over the ^otogpMiphie worid, the dry-plate processes being ffew and their followers limited in 
Aombear; the old ealotype and daguerreotype jHrocesses were then regarded as things of the past. 
Ifik it be remembered that the outline of the wet-plate process consisted of coating a glass 
Jjltk with a film of ooUodioii which ccmtained a certain quantity of some iodide which was 
I iMk in aloohol and a very small proportion of similarly soluble bromide, and that this film 
VMinuersed in a solutiMi of gQrer nitrate which, by well-known chemical decomposition, formed 
mMj suhdiHdnd iodide of silver and bromide of silrer in it. Such a plate, after exposure 
camera, was developed" by reducing; by means of a reducing agent such as ferrous 
flnljibie, the silyer^itrate solution which clung to the surface of the film, the reduced metallic 

C"" r depositing on the parts acted upon by light. When **^dry plates" were used, the wet 
was, after taking out of the bath, washed, and some preserratiye substance, such as albu- 
IKD, powred over it and allowed to dry. In this ease the development of the image was usually 
Kndwfted by means of plain pyrogallie acid at first, which rieduced the minute quantity of sOver 
litrate left in the film, and was then followed up by the application of a solution of the same 
Bduoer, to whieh a solution of silver nitrate was added. The s(duble silver salt in this case was 
hluMfi in exactly the same manner as that already stated for the wet plate. 

Thafoeoesaas, whieh depended on dipping an iodised film into a solution of silver nitrate, 
ffemd aaif they would have no rivals imtil 1864, when Sayee & Bolion published the germs of a 
I90«M Whiob was toievolutkmise the production of negati^. The plan was to cause the sensitive 
llti to be suspended in collodiob, by adding directly to a collodion, containing soluble bromide, 
whtiKm of mkw&t nitrate. By this means the collodion containing the seni^tive silver salts could 
^ at once poorod as a film over the glass plate, and, after washing, was ready for exposure in 
csmm. Sayce subsequently improved the first crude formula to one which gave a really 
wkiible process. The development in this case wns carried out some what differently. Some years 
»^ a method of deTslopment had been suggested in America, and had been worked out into 
N (nwkieal £ona by Major Bussell. It consisted of applying to the exposed film an alkaline 
^ifetioa of pyrogallol, which, when properly restrained, reduced the exposed alver salt (in this 
^ bnmide) and its contiguous particles to the metallic state, leaving the unexposed portions 
Theselatter, as in the wet process, were removed by a solution of hyposulphite of soda 
<V(<i|«]ilde of potas^um^ This method of producing emulsions in a collodion at once did 
with the uncertainty which attended the use of the solution of silver nitrate, into which 
•^iiuBwere dipped in i^ wet-plate process; for each plate so dipped reduced the strength 
le&dered it tiable to contamination from foreign and noxious matter. The possibility of 
hoig away with the silver bath was a great matter in photography. The full value of this 
pcets was not acknowledged, however, lor some eight or ten years, when Carey Lea, Stuart 
l^oitley, and others took it up, and made it practical and easy. In 1874, however, a still 
toer impioveinent was effeeted by Bolton, for in that year he showed that the solvents of the 
(o^ion containing the suspended silver salt could be allowed to evaporate, all extraneous 
Hits ehnd&fited by washing, and the pellicle again be dissolved. Such an emulsion could 
^ »ppli«4 to the glais plate without any subsequent wn^ing. In fact, a bottle of this 
"■ndaion, f^ass pbite», and three or four bottles containing the needful developer and fixing 
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solution, was the only equipment necessary beyond camera and lens for the tourist photo- 
grapher, who could expose his plates by day, and develop by shaded candle-light. Three 
years before this happened, however, a communication was made to the photographic world 
which was destined to throw this and every other negative. process into the background. In 1871 
Dr. Maddox published an account of a method of suspending or emulsifying silver bromide in 
gelatine, and applying this to the glass plate : not only did he publish, but he actually produced 
by his plan negatives of most excellent quality. The seed was sown, but for two years it lay 
dormant. In 1873, Mr. Burgess sold commercially such gelatine emulsion, but kept the 
method . of its preparation to himself. In the following year Mr. Kennett published his 
method of attaining the same end, and subsequently issued dry plates made by it Four years 
passed away — some extolling the plates, others condemning them — when Mr. 0. Bennett appeared 
on the scene, and a new era for instantaneous photography ^dawned. He freely gave to the 
world his discovery, which was that by keeping the gelatine containing the silver salts liquefied 
at a low temperature for some three to seven days, an extraordinary sensitiveness to iigbt was 
produced. The photographic public at once seized the idea, and progress has consequently 
been made in giving the process not only increased certainty but increased sensitivenesB. The 
method adopted so far was to dissolve soluble bromide in a gelatine solution, then to add to it 
silver nitrate in water, allow the gelatine to set, and then to wash out all the salts which veie 
soluble. In June 1879, Abney showed that a sensitive emulsion could be made by merely pnci- 
tating silver nitrate by a soluble bromide in a large bulk of water, collecting the precipitate, 
and mixing it with liquefied gelatine. Whilst trying this last process in August of the same 
year. Dr. Van Monckhoven, of Ghent, found that in lieu of keeping the gelatine liquid, as in 
Bennett's process, the same rapidity could be attained by treating the precipitated bromide vith 
ammonia. This is the foundation of many modifications, and may be considered one of the 
stepping stones which have led to that present state of perfection to which gelatine plates ha« 
arrived. In 1879 Mr. Mansfield first published the fact that raising the gelatine solution to 
boiling point might be resorted, whilst Bolton further showed that greater safety in procedure i 
was attained if the ^ulsified silver salt was boiled with but a slight amount of gelatine, the; 
remaining necessary amount being subsequently added. 

It has already been mentioned that Major Eussell brought to a practical form the mode of 
development known as the alkaline development. As lately as 1877 a new developer w« 
discovered almost simultaneously by Mr. Carey Lea, of Philadelphift, and Mr. William Willi* 
This is now known as the ferrous oxalate developer, and is one of an exceedingly powerfd 
nature, and yields negatives of great beauty. Like its predecessor it reduces the silver salt 
in situ, and does not build up the image from silver nitrate on the film. In 1881 Ahoef 
showed that the power of this developer for bringing out details with but short exposure wtf 
wonderfully increased by the addition of a few drops of a solution of hyposulphite of soda ; and 
in 1880 he also showed that that strongly reducing body hydrokinone might be substituted f« 
pyrogallol in the alkaline developer. Many changes in the organic salts of iron used 
reducing agents were tried and experimented with, but we peed only mention the ferrous citiatei 
the ferrous citro-oxalate, and the ferrous tartrate as examples, all of which gave, or were saf 
posed to give, special qualities to the negative. At the end of last year Mr. Arnold Spell* 
showed that hydroxylamine might be used in conjunction -with an alkali as a reducing agent 
This substance, which is difficult to prepare, has as yet to be more experimented with a 
order to render it commercially useful, more particularly as its high price is against its univerfli 
employment. 

Leaving the negative processes, in which such vast and definite progress has been ni*^* 
we must next advert to the printing processes, and of these there have been a large number all 
brought more or less to a state of perfection. Passing over the production of prints in silver * 
albumenized paper, the first process to which attention should be drawn is what is kno** 
as the carbon process. Mongo Ponton, in 1837, stated, that if paper were saturated with bichro* 
mate of potash and dried, and then exposed to light through a drawing, a facsimile of ti* 
latter was produced, viz. as a white picture on an orange ground. Shortly afterwards, Beoquerw 
announced that paper sized with starch iodide, and soaked in a solution of the same salt ^ 
more sensitive than ordinary paper. In 1859 Pouncey described a process in which gelfttino 
pigment was used, light causing insolubility in the film, and an imprisonment of tlie pigo*^" 
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in the film bo rendered insoluble. Fargier, Blair, and others still further improved on this idea. 
I J. W. Swan, in 1864, however, waa the first who rendered the production of prints a commercial 
possibility. It had before been recognised if a paper coated with gelatine, pigment and bichro- 
mate of potash were exposed to light, that the iDsoluble parts remained on the outside surface of 
the gelatine and the soluble next the paper. What was required was to enable the soluble 
gelatine to be removed without injuring the insoluble portion, and this necessitated allowing 
warm water firee access to the gelatine next the paper. To effect this, Swan prepared a gelatine 
paper which, after exposure beneath a negative, he cemented by india-rubber to some impervious 
SQifaee. When placed in warm water the paper could be stripped away, and the soluble 
gelatine washed away, thus leaving a print on the rubber surface. This print he retrans- 
fened to its final support of paper, dissolving away the india-rubber. In 1864 J. R. Johnson 
did away with the rubber surface, merely cementing the gelatine pigment to an impervious 
surface by air pressure. The adhesion to the metal plate (which he used) was so complete 
that on placing it in warm water, the paper backing peeled off, and the picture was developed. 
Mr. J. B. Sawyer, in 1874, used an impervious paper on the same principle, and further 
improved the process. It would be out of place to record any other minor improvements which 
were effected from time to iuhe. It is sufficient to say that ever since Swan's patent the process 
^ been commercially workable and successful. 

Another quality of bichromated gelatine after exposure to light is that of being capable of 
takiiig greasy ink where light has acted after immersion in water. This fa<5t was noted by Paul 
Ordoth in 1854. Joubert, Tessie de Motay, and Marechal, of Metz, seem to have been the first 
to produce half-tone about 1865; and to transfer such half-tone pictures in ink to paper by 
iiaeana of the lithographic or printing press. The drawback in these greasy ink processes seems 
to have been the tenderness of the gelatine films used for obtaining impressions, such films 
oolj lasting for a few pulls in the press. Albert, of Munich, hardened the gelatine film by 
coating glass with bichromated gelatine, and exposing the back surface to light through the 
plate. Practically this is the foundation of all the photo-mechanical printing processes now 
extant. In some oases hardening has been resorted to by other methods, and in others the films 
kave been removed from the plates on which they were prepared, and after exposure to the back 
have been cemented on to metallic plates from which impressions have been obtained ; notably is 
this the case in Ernest Edwards' Heliotype process. No great improvement over that of Albert 
; of Munich, has, however, to be noted. 

' Another totally different method of obtaining prints firom a gelatine print is the Woodbury 
process, which Mr. W. Woodbury brought out in 1864, at a time when Mr. J. W. Swan was also 
working in the same direction. The principle of the Woodbury process is that a picture in 
gelatine is made. Since the soluble portions are washed away, such a print is in relief. This 
relief can be used as a mould from which to make an electrotype, or it can be pressed into 
yielding metal. The first was Woodbury's original method, which he afterwards modified by 
adopting the second plan. Such a mtould, when filled with pigment and gelatine and pressed 
against a flat paper surface, allowed facsimiles of the original gelatine print to be reproduced 
in any quantity, and this is the bald outline of the Woodbury process which has been 
I w extensively used. Mr. Woodbury made a further modification by reproducing the negative 
' gelatine, which then became a mould, covering it with tin-foil, and using that from which 
to reproduce the pigment prints. This he calls Stannotype. Further, in connection with 
bichromated gelatine, we have, about the year 1860, the introduction, by Col. de 0. Scott and 
Osborne, of photo-lithography. A transfer in greasy ink was made on paper coated with bichro- 
mated gelatine from a negative, and this was applied like an ordinary lithographic transfer to 
the lithographic stone or to zinc. Asser, it may be said, in 1859, had made some progress 
towards the same end. 

Returning to printing with silver salts, we find that in 1864 G. W. Simpson introduced 
the process known as coUodio chloride. This was a process in which silver chloride was emulsified 
in collodion with an excess of silver nitrate and citric acid. This collodion, when poured over 
glass or paper, enabled most exquisite prints to be produced, which, when properly treated, 
8bow up to the present time no signs of fading. It should be remarked that Gaudin had 
previously experimented in the same direction. Following in the same wake, in 1881, Abney 
showed that when citrate of silver c^iid c]iloricle of silver were emulsified in gelatine, the same 
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good qualities were to be found. This last process is still young, but is receiving attention^ 
which it is believed will cause it to hold a prominent place in the production of prints in 
silver. 

The development of prints on paper has long been known, the drawback to this method 
being the difficulty of obtaining a pure white, which is an essential in the high lights of a print. 
It had been shown as early as two years ago that prints on gelatine chloride emuMon was 
possible, but it was not till the end of 1884 that Marion & Go. brought into the market a paper, 
which on development enabled prints to be produced which vied with those on albumenized | 
paper. It is too early to speak of the future of this process, but there is no doubt if simplieity i 
and rapidity of production are good qualities which should recommend a process, that tbift 
rapid printing paper should become one of the principal features in the practice of photography. 

8ir John Herschel had in the early days of photography shown that the ferric salts were t 
c^nged by light to the ferrous state, and that such images might be . developed by chemical t 
means. Thus red prussiate of potash gave a blue image when light had acted on a paper which 1 
had been washed over with ferric citrate. The production of blues " is still practised, hut « ( 
much more important process was brought out in 1872 by W. Willis, dependent on the redaa'D<r | 
power of the ferrous salts on platinum salts. If a paper be coated with fetno oxalate and a , 
chloro-platinite of potassium, and be then exposed to light through a negative, the hght wift-.j 
reduce the ferric salt to the ferrous state. When so reduced, if the paper be floated on a warm | 
solution of neutral potassium oxalate, the ferrous oxalate is at once dissolved, and at the moiQent'9 
of solution reduces the platinous salt to the metallic state, depositing it on the paper. Willis 
showed that by this method of procedure a picture could be built up, and hence introduoeiP 
the name and process of platinotype. The process is an extremely ihteresting one, and one , 
which bids fair to be even more extensively adopted than it is at the present time. It giwi. 
permanent prints, and is rapid in printing and easy in. execution if but ordinary care be take&l 
The brief space to which this article is naturally confined prevents the possibility of giving any 
great minutiss in describing processes, but we think sufficient has been written to show that ifl 
the last twenty-five years photography has not been at a standstill, but has advanced with i 
rapidity which it can scarcely be hoped will be maintained till 1910. 
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GROUP XXIX. 
PHOTOGRAPHY. 

[For AppUeations of Photography to Printing^ 
tee abo Group XXV L; for Photographic 
Lentet, tee Oroup XXVIILj 

SOUTH CENTRAL GALLERY. 

2225 HOUGHTON, G.» «E SON, 88 
High Holbom, Iiondon, W.C.~-Modem 
Ifflprovementft in photographic apparatus. 

2226 WARNEBKE. Ii., Silverhowe, 
Champion Hill, Ijondon, S.K— (1) Vari- 
0118 Photographic ProceBBea based on newly 
(lisoovered properties of gelatine ennxlsions. 
(2) New Photographic Shutter. (8) Seosito- 
lueter. (4) Boiler Dark Slides. 

22W. MORGAN & KIDD, Kew Foot 
Road, Bichmond, Surrey. — Argentic Gela- 
tino-bromide ProcesB, as applied to enlarging on 
paper, porcelain, canvas, &c. 

2228. COMMON, A. A., 63 Eaton 
Siae, Ea.liii^, London, W.— Photographs 
of Moon, Planets, Stars, and Nebul», comprising 

aeries of original negatives on one scale, and 
variong enlargements of these and other Celestial 
photographs. 

2229. HENDERSON, A. L., 49 King 
William Street, Iiondon, E.C.--Ceramic 
Enamels and Apparatus for making emulsion 
and coating plates. 

2230. NEWTON & CO., 8 Fleet Street, 
lK)ndon,E.O.— (1) Patent Mineral Oil Magic 
Iftnteras. (2) Patent Refulgent 3- Wick and 
♦•Wick Lamps for lanterns. (8) Binnial and 
Triple Lime-Light Lanterns. (4) Lantern 
Polarifioope for projection. (5) New check- 
tictioa lime movement for lime-light jets. (6) 
Iiuproved Appliances for apparatus of pro- 
jection. 

2231. MIDDI1EMI8S, W I I.T.TAM, 

Hohnfield MiU, Thornton Road, Brad- 
ford.— Light and Compact Patterns of Portable 
Folding Cameras, having long focus, reversing 
»ack, double swing back, and all movements 
required for photo cameras. 

»32. CUSWORTH, C, 80 Ellington 
8tl«et, London, N.— (1) Balloon [captive] 
^iiotographic and Signalling Apparatus. (2) 
-Coorists' Knapsack Set. (8) Concave Sensi- 
tive Plates. (4) Revolving Dark Back and 
Spring attaching exposure shutter to camera. 

2233. HOPKINS, J. & A. G., Fhoto- 
graphic Studio, Hoddesdon. — Simplex 
Slide and Reversible Camerti Back ; also Sim- 
plex Camera, with novel improvements in the 
form of same ; also showing meHiod of adapting 
the above slide and back to any camera. 

2234. COLLINS, C. G., 66 Cochrane 
wtreet, St. John's Wood, London, N.W. 

^Improved Photographic Apparatus. 



2235. SHAW, GEORGE, 8 Cawley 
Road, ViotoriA Ptok, London, E.-— In- 
stantaneous Shutter, and marine views taken 
with same. 

2236. G08LIN, a B., & ATT WOOD, 
W. &, Chase Side, Southgate, N.— Ln- 
pioved Dark Slide Cameras. - 

2237. BARKER, G. E., High Road, 
Chiswick, tiondon, W. — Photographers' 
Electric Light Apparatus. 

2238. GAIJLT, EDMUND G., 11 
Victoria Grove, Kensington Gate, Iion- 
don, W. — A Retouching Machine, and im- 
provements in camera apparatus. 

2239. SWIFT & SON, 81 Tottenham 
Court Road, London, W. — Photographic 
Apparatus, Microscopes, and Microscopical Ap- 
pliances. 

224a ATKINSON, LEONARD, 285 
Brockley Road, London, S.E.— Improved 
Apparatus for micro-photography. 

2241. BAFTS', S. LEE, 66 Blackheath 
Road, Greenwich, London, S.E. — (1) 

Model of Photographic Enlarging Apparatus. 
(2) Microphotographs produced by the appa- 
ratus. ^8) J. Lyon's Patent Combination 
ChromatiG Stereoscope. 

2242. ROTTCH, W. W., & CO., 180 
Strand, London, W.C.— Photographic Ap- 
paratus, Materials, and Chemicals. 

2243. OTTIN, WILLIAM, 4 'Laurel 
Cottages, Waverley Road, Fark Lane, 
Tottenham, Middlesex.— A Drop Shutter 
for taking instantaneous pictures of moving 
objects, with particulars of construction thereof, 
illustrated by drawing of same. 

2244. MONSELL, F. W., Eglantine, 
Leeson Fark, Dublin. — Circular Drop 
Shutter. 

2245. REYNOLDS & BRANSON, 14 
Commercial Street, Iieeds.— The Phconix 
and Universal Photographic Shutters. 

2246. McKELLEN, a D., 18 Brown 
Street, Manchester. — Photographic Cameras 
and Chimging Lamps. 

2247. LONDON STEREOSCOPIC &s 
FHOTOaRAFHIO CO. (THE), 64 
Cheapside, and 108 & 110 Regent Street, 
London, W. — (1) Various Photographic Ap- 
paratus for amateur use, showing the latest im- 
provements. (2) Frames containing views 
taken by amateurs. (8) Carbon Photographs 
on opal. 

2248. SANDS & HUNTER, 20 Cran- 
boum Street, London, W.O.--(l) Patent 
Double Swing Back Cameras. (2) Patent 
Double Action Rack Cameras. (8) Patent 
Instantaneous Shutters. (4) Photographic 
Gim. (6) Improved Tripod Stands. (6) 
Books for sensitised plates and other photo- 
graphic requisites. 
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2240. KABE, Q., 26 GaltlLorpe Street, 
Grasfe Inn Boad, Ijondon» W.O.— Photo- 
graphie Apparatus. 

2250. SHEW, J. F., & CO., 88 Newman 
Street, Oxford Street, Iiondon, W.— (1) 
Patent Camera Adapter. (2) Patent Combina- 
tion Camera. (8) Universal Camera Clip. (4) 
Noyel Fitting for suspending camera horizon- 
tally on moving vessel, &o. (5) Eclipse In- 
stantaneous Shutter. (6) Improved Reversing 
Top. 

2251. GREEN, C. & Ii. V. FUtDQE, 
Ivy Cottage, Stratford-on-Avon.— Patent 
Actinometer. 

2252. HONEY, W. Q., 8 High Street, 
Devizes.— An Improved Holder, and dark 
. slides to be used therewith for sensitive plates ; 
also an Improved Holder for ntanipnlating a 
photographic plate. 

2253. PTJRNEIiIj,T.,1 Matlock Villas, 
Ijordship Lane, East Dulwich, London, 
S.E. — An Adjustable Instantaneous Shutter for 
photographic purposes. 

2254. SAYCE, B. J., Kedcross Cham- 
bers, Liverpool. — The Collodio-Bromide 
Process. 

2255. JAMES, T., 82 Great (George 
Street, Liverpool — Elastic Photo Printing 
Blocks for typographic press. 

2236. SAMUELS, T., Linden House, 
Hadley, Bamet.— (1) Apparatus for holding 
dry plates or films before, during, and after ex- 
posure, and for changing them in the photo- 
graphic camera. (2) Improvements in photo- 
graphic cameras, whereby double swing backs 
and sliding) fronts are dispensed with. (3) 
Plate Box for packing dry plates. 

2257. MACBETH,NORMAN, Victoria 
Eoundry, Bolton.— Process for producing 
printing surfaces on blocks by means of gelatine 
photo-reliefs. 

2258. WOODBTTKY, TREADAWAY, 
& CO., Limited, 116 & 117 Great Saf- 
fron Hill, London, E.C. — Stannotype 
Photographic Printing Process. 

2259. PHOTOGRAPHIC SOCIETY 
(T£nB) (Secretary, W. IP. BONEIN), 
87, Upper Tulse Hill, London, S.W.— 

Collection of old Photographic Pictures, Pro- 
cesses, and Apparatus, illustrative of the history 
and progress of photography. 

2260. WOODBURY PERMANENT 
PHOTOGRAPHIC PRINTING CO. 
(THE), 157 Great Portland Street, Lon- 
don, W. ; and Castlebar, Ealing, W.— 
Woodbury type and carbon printing, examples 
of each process, showing the connection between 
the two processes. 

2261. PLATINOTYPB CO. (THE), 
29 Southampton Row, High Holbom, 
London, W.C.— (1) Work by Uoeueers of the 



Company. (2) Image visible before develop 
ment. The deyeloped image, oonBistrng 
metallic platinum ODly,is unalterable by atmoi 
pheric influences ana by all re-agents eicep 
aqua-regia. BesuUs very artistic and abaolutel 
permanent. Process simple, rapid, and easil 
worked. 

2262. PAGET PRIZE PLATE CC 
(THE), Ealing, near London, W.j 
(1) Gelatine- bromide of silver Dry PUteB ^ 
extreme sensitiveness for instantaneous pbot< 
graphy. (2) Negative and Positive Phot^ 
graphs, exemplifying rapidity and quality ^ 
the Paget Prize Plates. 

2263. SWAN, J. W., Bromley, Kent- 

(1) Carbon printing, or Autotype, for prod« 
tion of permanent photographs in pigmeDl 
illustrations of process by models and exunjilei 

(2) Illustrations of Photo-mezzotint, alaokno^ 
as Woodbury ty pe : a new method of pnntin 
from photographically produced intaglio plate 

(3) Illustrations of Photogravure, photogi 
phically produced, intaglio plates for copp< 
plate printing. (4) Illustrations of Phtf 
block-printing, photographically raoducedbkn 
for letter-press printing. (5) IllustratioM 
OoUodio-citro-chloride process. (6) Illust 
tions of Gelatino-bromide process. (7) 1 
amples of application of gelatine rendel 
insoluble by chrome alum. 

2264. SPIIiIiER, ARNOU), 2 
Mar;^8 Road, Canonbury, Iiondon, 

— Gelatino-chloride of silver Transparenc 
developed with Hydroxylamine. 

226s WALERY (COUNT OSTB 
ROG), 6 Conduit Street, New Ba 
Streel^ London, W. — ^Photos, plain and 
carbon, and permanent portraits on enameL 

2266. VAN DER WEYDE, HBUB 
182 Regent Street, Iiondon, W.— 

Illuminating aiiificially objects to be phi 
graphed. (2) Improvements in producing 1 
netted negatives. 

2267. WORTLEY, coil. STUAl 
South Kensington Museum, Iiondi 
S.W.— (1) Improved Instantaneous Sioti 
(2) Improved Apparatus for preparing >j 
washing sensitised gelatine, and for can 
glasses therewith. (3) Improved Stow ■ 
keeping the gelatine fluid for any time at aof 
specified temperature, and for the final drying 
of the sensitive films. (4) Specimen pictnrf* 

2268. HART, E. W., 8 & 9 Kingslaiid 
Green, Dalston Junction, London,*--- 

(1) Patent Photographic Cameras of speciaUjr 
long focus. (2f) Patent Tripod Stands, folding 
and sliding. (3) Draining and Drying Frame, 
in combination with trough for washing ne^- 
tives. (4) Plate Holder. (5) Magnesium Lig" 
Machine. (0) Celluloid Trays for Developingi 
&c. (7) Model of Photographic PavilioQ « 
Portable Studio. 
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2269. CLARTTR, ARCHER, St. John's 
Cottage, Wandsworth, Ijondon* aW.— 

(1) Metftl Press for cmnbioQ work. (2) The 
HarriBon-CIarke Bijou Camera. (3) Packing 
Machine for gelatine and other dry plates. 

227a MARIOK & CO., 22 & 28 Soho 
Square, London, W. ; and CADBTT, J., 
84 0roT6 Ijane, Camberwell, London, 
8.E.— (1) Beoent Photographic Apparatus. 

(2) New or Improved Pneumatic Arrangements 
for facilitating the uncapping or exposing, and 
capping or shotting the lenses nsed in apparatus 
for depicting persons or objects by photograpliic 
means. 

2271. PHOTOGRAPHIC ARTISTS' 
I 8T0BES (THIS), 48 Charterhouse 
* Square, London, B.C.— (1) P. A. 8. Oa- 

loeia. (2) Smith's Camera. (8) Charterhouse 
aod Uranium dry plates for negatives and 
transpareDcies, and for positive printing on 
plain and smooth opal. 

2272. BSRN'STEIN', W., 72 Pin- 
borough Road, South Kensington, Lon- 

^n, 8.W. — ^Photopeintnre. A new method of 
reproducing oil paintings from tlie ancient and 
modem masters to the original or any size 
[painted by hand], by an entirely novel process. 

^2273. DUNMORB, £DWARI>, 1 
Beacon Hill, Camden Road, N".— A 
lAndflcape Negative and Print therefrom, taken 
eatirely by lunar light in a suburb of London. 

2274. SAFE, FREDERICK, 28 Grove 
Bead, HoUoway, London, N. — Enamelling 
of oolonred photographs. 

I 2275. LONG, A., 72 PiccadiUy, 
london, W.— The Photolith. 

22^. ROBBRTSOK-, H. R., 1 Steele's 
Studios, Haverstock Hill, London, N. W. 

^Diotype. 

2277. FOXLEE, E. W., 22 Gtoldsmlth 
B-oad, Acton, London, W. — Examples of 
tbe continuating action of light in carbon 
printing, showing that the action is dependent 
^pon moisture in the tissue, and that it is 
accelerated by heat. 

2298. MAYALL, J. P., Park Lane 
Studio, 548 Oxford Street, London, W. 



^(1) The application of a single lens to life* 
size portraiture. (2) Enlarged photographs 
from Mr. MayaU's series of Artists at Home. 

AYLING, JOSEPH JAMES, 4 Crane 
Court, Fleet Street, London, E.C. (See 
Group XXVL) 

DATiTiAS, D. C, 12 Crane Court, 
Fleet Street, London, E.C. (See Group 
XXVI.) 

GAliLAKB-lCASOK, ROBERT, 
Hambleton House, The Promenade, 
Isle of Man. {See Group XXV III.) 

GARBETT, E. L., 8 Myddelton 
Square, London, E.C. (^See Choup 
XXVIIL) 

HANCOCK, C, da Ennersdale Road, 
Hither Green, Lewisham, London, S.E. 

{See Ch-oup XXVL) 

HARTLEY, W., Royal College of 
Science, Dublin. (See Ch-oup XXVIIL) 

INDESTRUCTIBLE ENAMEL 
COMPANY, Limited (THE), 85 Dud- 
ley Road, Wolverhampton. (See Chroup 
XXIII.) 

KEW COMMITTEE OF THE 
ROYAL SOCIETY (THE), Kew Ob- 
servatory, Richmond, Surrey. (See 
(h-oup XXVIIL) 

MEISENBACH CO., Limited, 81 
Farringdon Street, London, E.C. (.See 
Chroup XXVL) 

SPRAGX7E & CO., 22 Martin's Lane, 
Cannon Street, London, E.C. {See 
Ch-oup XXVL) 

STANLEY, W. F., 5 Great Turnstile, 
HoXbom, London, W.C. (.See Group 
XXVIIL) 

STEWARD, JAMES HENRY, 408 
Strand, London, W.C. (.See Group 
XXVIIL} 

WILKINS, T., 8 Meredith Street, 
Clerkenwell» Loadon, E.C. (See Group 
XXVL) 
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GILLOW & CO.. * 

DECORATORS TO THE QUEEN,' 

406, OXFORD STREET, LONDON ; 
LANCASTER, 
MANCHESTER, AND LIVERPOOL 



FURNISHERS AND DECORATORS OF THE ROYAL < 

PAVILIONS i 

IN 

PARIS AND LONDON. 

The highest class of Furniture in every style at very Moderate 
Prices will be always found in stock at their extensive Showrooms. 

Structural Woodwork^ Staircases, Chimney Pieces, 

Panellings, &c. 

SPECIAL DESIGNS of PARQUET ; simple and elaborate, 
as in Illustrated List. 

N.B. — ^As the present Royal Pavilion must be removed at 
the close of the Exhibition, Messrs- GILLOW and CO. are 
permitted to sell the whole of the Furniture and Decorations. 



GILLOW & CO., 

406, OXFORD STREET, LONDON. 
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aROUP XXX.— EDUCATIONAL 
APPARATUS. 

EAST GALLERY ANNEXE. 

Class CLXII. 

ICodels and Apparatus. — Appliances 
used in Primary, Soientific, Techni- 
cal, and Artistic Instruction. 

2306. JOHKSTON, A K., Edina 
kTorks, Easter iRoad, Edinburgh; and 
i White Hart Street, "Warwick Iiane, 
London, E.C.— (1) A Geograpliical Glol)e 
B the various stuges. of manufacture. (2) 
Uobe Covers and Maps, showing tlie different 
■rintiiigs in colours. (3) The Royal Atlas 
pinted in oil colours. 

2307. CLARKE & SHRAF2fEIi, 37 
MTalbrook, London, E.O. — Imperishable 
piagrams fur educational purposes. 

2308.. CUTTELL, P. G., 49 Bedford 
ISti^eet, Strand, London, W.C. — Portable 
Apparatus for preparing sections of rocks, 
minerals, fossils, &c. for microscopical examina- 
lion; idso specimens of sections cut by the 
above. 

2309. MILLIS, CHA6. THOMAS, 
IL£ist.M.E., 4 19'orthumberland Ter- 
ice. Regent's Park Road, London, 
r.W. — New method for setting out patterns 
r baths, ventilators, elbows, and other sheet- 
etal articles. 

^la REOa, JAMES, 11 Queen Vic- 
na Street, London, E.C. — Sectional 
lorldng Model of a Condensing Beam Steam 
tgine as used at pumping stations. The eon- 
ruction, action and principle of this class of 
igine can be studied from the model, which 
onpriBes steam cylinder, valves and motion, 
K> double-acting pumps with rods^ condenser, 
r pump and feed pump, parallel motion, gir- 
rs wiUL top platform surrounding beam, sup- 
xrted upon six cast-iron colunms and founda- 
on. 



2311. RICE, WILLIAM, 86 Fleet 
Street* London, E.G.— <1} The Meehanical 
Globe, for illustrating the alternation and vary- 
ing length of day and night, and the causes 
and succession of the seasons. (2) The Selen- 
otrope, for illustrating the phases of the moon. 
(8) Tellurian, with patent attachment, showing 
more clearly the limits of the illuminated 
hemisphere at the different seasons. (4) The 
Universal and Local Time Clock, showing uni- 
vei sal time, and [by the same dial] the IdcsA 
time at one hundred of the principal stations of 
'the globe. 

2312. BACON, G. W., 127 Strand, 
London, W.C— (1) Large Relief Maps of 
Entfland, by a new patent process. (2) New 
Specitil Maps and Quarto Library Atlas of Lon- 
don and suburbs. (3) Improved Large-print 
Elementary Atlas. (4) Process of engraving 
maps on copper, in the different stages. 

2313. BAUGH, E., 1 Thomey Villas, 
Pellatt Grove, Wood Green, London, M". 

^Simple Writing Frame for tba blind. 

2314. ERANKS, MISS P., 143 Camden 
Road, London, N.W. — Anti-sedentary 
School Table, adapted to any height, allowing 
the pupil to work freely standing, and drawing 
iVom the shoulder. 

2315. BUNDELL, J. B., Science and 
Art Department, London, 8. W.— Short- 
hand for Schools :7-(l) An Alphabet of Short- 
hand Signs to aid in teaching children to speak, 
read, and write EngUsh, French, and German. 
(2) A Mode of Quick Writing, suited for com- 
mon use, based upon the above-mentioned 
alphabet. 

BROOKE, EDWAHD, 1 West Ave- 
nue, Walthamstow, Essex. (See Group 
XXVI.) 

KENDAL & DENT, 106 Cheapside, 
London, E.C. (See Group XXVIL) 

STANLEY, W. P., 5 Great Turnstile, 
Holbom, London, W.C. (See Group 

xxriii.) 
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CURK, BuNNETT&Co„ 

engineeEIfoidebs^ 

'§tx Pajeslg s #fKcje at Maxh$, 



WORKS— LONDON, PAEIS, AND NEW YORK. 

HYDRAULIC LIFTS. HAND- POWER LIFTS. STEAM-POWER LIFTS 
CONSTRUCTIONAL IRONWORK. IRON BUILDINGS OF EVERY 
DESCRIPTION. PATENT LI6N0-C0NCRETE FLOORS. 

SMITH'S PATENT HYDRAULIC DREDGERS. ENGINE 
FORCE AND LIFT PUMPS. 



Catalogue No. 1231. See Exbiblt Ho. 1231. Gronp II. 

ALSO, 

PATENT DINNER LIFT AT STAFF DINING 
AND STAIRCASE IN PRESS. ROOM. 

ERECTED BT INSTRUCTIONS OF EXECUTIVE COUNCIL. 

ESTIMATES AND CATALOGUES FREE. 

LONDON : Bafhbone Place, W. ; 30, King Street, E.G., New Cron, 8.^ 
PARIS: Impaase Boilean. NEW TORE: West 27th Street J 
DUBLIN : 22, Great Bnmswick St BIBMINOHAIC: 9, Ezehange duunlieni 
HANCHESTEB: Dncie Chambers. LIVEBfOOL: 87, Lord Street 
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TOYS, SPORTS, &c. 

By Edwin Lester Arnold, 



F^BiuiiE as the last quarter of a century has been in new productions and fresh application of 
old ones, in scarcely any department of the Exhibition is this more manifest than in th^ various 
classes comprised within this group. 

Out-ofnioors recreation has been reduced to a fine art. We are no longer content with the 
few and simple games wMch formed the chief resource of previous years, but have introduced 
hitherto unknown exercises, and perfected those of an earlier period. 

So universal has become the appreciation and patronage of various open-air sports that they 
kve a literature of their own, a flourishing press, and support a gigantic establishment of 
manufacturers and artisans who live by the fabrication of the various necessary implements and 
aoceffiories of each. 

In the field, again, improvements have been abundant in all the apparatus used in hunting, 
Ming, and shooting, and the limits which the sportsmen of the mid-century era set as the 
farthest point to which human skill might attain, have been cast into the background by recent 
adueyements. 

Taming to a third class of subjects, we see that, while skill and science have been actively 
employed in perfecting our more serious diversions, the recreations of the evening, scenic and 
; ^maiiG eflfects, the magic lanterns and their kindred, have not been neglected by assiduous 
fciaius of inventors. 

Class 163 is devoted to Toys, Games, and Exercises, comprising within its limits a world of 
rariety and ingenuity. The first is the special realm of the children. In it we cannot help 
loticing, what was to be expected, that the engrossing studies of their elders have tinged the 
Ature of the juveniles' implements of amusements. Ingenuity, talent, taste, and fun are 
lentifuUy displayed, yet toys are perhaps less toys than they were once. We miss, or notice 
nt seldom, the massive playthings or substantial forms of other days. In their place have 
^en a class of objects suggesting for the most part some scientific truth, or pointing to a 
tbysical moral. Here the partially successful experiments of an aeronaut have been pilfered 
R>m his study table to infuse life into winged artificial birds or insects. There again we have 
tuoinutive engines holding within their tin sides those secrets which it took Stephenson and Watt 
ears of thought to unravel ; or the graceful toys of to-day embodying phenomena which 
Nerday the electrician was proud to recognise as the highest result of his researches. Where 
bur toys are conservative their form has in many cases been improved. Our national taste in 
dolls, for instance, is assiduously catered for by the peasants of the German Black Forest, 
pooneberg in that district is the great centre of the special industry, and the quiet Thuringian 
^iQage of Lauscha has supplied eyes and spun glass in a hundred forms with very little variety 
^ce 1595. 

Paris rules the fashions in dolls' clothing as in the more exalted branches of the science, 
a perennial stream passes through the French capital. From Holland come most of our 
Reaper wooden dolls. 

Berlin supplies the lead soldiers dear to the hearts of boys, and still colours them with the 
I'sditlonal colours of continental uniforms in the first years of the century. Wurtemburg is 
Availed for toys in tin, such as coaches, cabs, and swimming ducks or fishes that come to the 
^^et Saxony fills our Noah's arks with wooden animals, turned out by the thousand, the 
^er carved forms of birds and beasts again marking the way in which the Swiss shepherd 
'^pies his surplus time. All these forms have undergone but slight change for a long period, 
t is rather in onr home manufactories of Norwich, Sheffield, and Birmingham that novelties 
Ave been introduced. Glancing through the long lists under the heading of athletics, there 
eems hardly one department where improvements have not been made, while several of our 
wdem sports were practically unknown twenty-five years ago. Cricket, an example of the 
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tot, has maintained an nnyaiying popnlarity since D^Urfey mentions it in the beginning of the 
17th century, and is still our national pastime in spite of a host of rivals. Base-ball, a better 
and more scientific amusement than rounders, has found patrons amoDg us. Football fills the 
long winter months with healthy amusement, and after a period of neglect is onoe more in the 
front rank of athletics. Golf and hockey, those modem forms, as 8trutt tells us, of the ancient 
game of ** bandy-ball," hold their own ; the former very little altered from a game which the 
Boman legions introduced. Racquets and fives, in our public schools, boxing and fencing, 
curling in the North, when the lochs are frozen over, La Crosse from the West ; a recent impo^ 
tatioii, polo, mentioned in the oldest Eastern romances, archery of remote antiquity, and many 
other games and sports demand their appropriate pamphemalia and implements, in the 
construction of which large numbers of men, women, and boys are employed, and great and 
thriving industries nourished. Lawn tennis, though almost unknown in the present sense of the 
term a few yecurs ago, has taken the place of croquet, and gives wide scope for invention to the 
manufacturers. Racquets, balls, nets, net poles, scoring boards and. court-marking maohines 
have all been brought to the highest state of perfection, and present in their variety of form and 
construction, endless choices to fastidious players. 

In gymnastic apparatus we have made large strides since Volker early in the century 
established his first Palaestra in the metropolis, and Glias a little later popularised the stady. 

Appliances for the exercise and strengthening of muscles and the cultivation of physical 
grace are now in harmony with good sense. The leading makers supply indoor recreation of 
this kind appropriate to the finished athlete in the redundance of his powers, or the most delicate 
children, and within the last year or two much patience has been devoted to oontriTing 
mechanical means, whereby the characteristic exertions of open air exercises may be reprodnoed 
with a certain amount ot success in the chamber. With <^ wind and limb " cultivated by 
gymnastic exercises and amply indulged by out-of-door recreations in the fine months, ve an 
loth to give up our exercise in the winter time. Here the purveyors of skates, sledges, and snoi^ 
shoes show what they can do for us. ' 

The art of skating is of considerable antiquity. When Edward I. was on the throne tb 
citizens of London amused themselves on the ice, pointed staves in hands; having sheep's thiji 
bones strapped to the soles of their shoes, with which they propelled themselves along. 
this rude commencement of the noble sport has developed the modem steel strapless skate,! 
model of lightness and perfection. When a really practicable means of obtaining artificial io 
surfaces shall have been discovered, the skater will have nothing to complain of. 

At the head of all indoor pastimes stands the popular amusement of billiards — a game tba 
8trutt regards as the modem form of an old English game of bowls brought under a roof so 
played on a table in place^ of the former open court. Convertible billiard tables, that can fc 
need either for ordinary purposes or for the game by the removal of a cover, have very larg^ 
iacreased the number of players in privsite houses. Fifty years ago thin metal sheeting ofW 
lay under the green cloth, and listed cushions surrounded it. Every good table now has a sW 
bed and " fast " rubber cushions. 

Guns and their ammunition being ranged in a previous, class, it only remains for us herel^ 
speak of the lesser accessories of the sportsman's outfit. Firstly, in regard to himself and m 
personal comfort, much has been done of late to make him indifferent to the weather. WW 
the percussion gan was in fashion the shooter relied for serviceable clothing on stout clothe^ 
fustians, and velveteens ; now he dons cunningly prepared " waterproofs " above, and pateal 
boots on his feet. 

Game bags, cartridge bags, gun cases, belts, leggings and a hundred other sundries, all o« 
something to the invaluable and widespread india-rubber. The shooter cleans his guns witl 
ingenious brushes in leather, wire, or bristle, and lubricates them with a variety of oils, tli< 
names of which find no place in Col. Hawker or Squire Osbaldiston's sporting works. Afield ll 
takes his collapsible silk hawk kite, with which to make game "lie " when wild. He even earn* 
if of the most luxurious school, his folding seat with parasol attached, dainty luncheon bask* 
and flasks, all of them unknown to his forefathers. The wild-fowler relies very largely up* 
artificial decoy birds to draw down quarry to within shot of the spot where he lies hid. TlM* 
are made in many forms, of hollow vulcanite, wood, tin, or other material, and though somethin? 
of the kind has been known from the most remote antiquity, modem decoy birds are the nwrt 
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perfect and oonvenient of their kind. Yet another class of shooters, who patronise neither 
stabble, heather, or sea-shore, find their amasement in the enclosures where pigeon matches 
are held. Were antiquity an argument, they might find one for their diversion in the mention 
made of a pigeon match (the competitors of course using bows and arrows) in the Iliad, when 
flie funeral games of Patroclus are being described. The necessary traps for the freeing of the 
birds have recently been the object of considerable attention. 

The very recent introduction of ** clay pigeons/' or saucer-like discs of baked clay, spun 
isto the air by springs, seems likely to permanently establish a new pastime, free from the 
objections that are urged against the use of natural birds. Patented in this country in 1881, 
the original make of " clay pigeons " has already practically driven from the field the glass ball 
trap and other targets of like nature. 

In a country such as England game requires much protection from the poacher, who 
fltnmbles over one of those clever alarm guns set to betray his midnight raids, or from winged 
and four-footed foes who have to be netted and trapped, as well as against uncertain weather, 
vhieh makes patent coops, shelters, feeding-houses, and artificial mothers invaluable, by 
assisting in the rearing of a gt)od head of game. A trap to take the place of the cruel steel 
jaw-trap has yet to be invented, though several recent forms show cleverness in design. 

The rod angler's needs are so simple that hardly any marked innovation has been possible 
in them, even since the Assyrians dipped their lines in the tributaries of the Euphrates, and 
Anxonius dilated on the salmon of the Moselle ; yet small discoveries and amendments are con- 
stantly being made. The rod, in the hands of primitive savages, the first handy cane-shoot or 
billow-sapling available, has developed through the home-made oven-baked hazel wand which 
that excellent Prioress and admirer of the gentle craft, Dame Juliana Bemers, recommends, to 
tbeiork of art in lancewood, hickory or split rattan which our best makers now turn out. It 
Xiaj be noticed that the modern perfection of the science of angling, nowhere pursued so 
eothngiastically as in England, nor anywhere else supporting such an array of skilful tradesmen, 
lias dedicated certain rod woods to specific fishes. Our greenheart is chiefly used for the capture 
«f sahnon and trout; the familiar clouded bamboo makes the best pike trolling rods; while for 
T^h and coarser fish, hickory or common bamboo serves, with white cane for dace aud small 
A perfect rod, whatever its material, should be thoroughly seasoned, capable of resisting 
i Teather or wear, while retaining an even spring and pliability under use. Those made of split 
i«ane, cunningly bound together, are believed by good judges to fulfil these conditions well. 
I^ortable rods, rods that pack into the portmanteau or travelling trunk, or walking-stick rods, 
t and others of the kind, have become common of late, the rods of the present time being more 
^^arefuUy and artistically finished than ever before. Beels were in use in China before the 
eleventh century; their present forms are complex, « multiplying," "check,'* aJid a score of other 
^OYioes, occasionally trivial, characterise them. Lines are very various, and some new water- 
: ' proofing processes have been introduced. Attention of makers is being constantly directed to the 
perfecting of lines, fine, strong and elastic ; hair and silk being very difficult to supersede in 
these qualifications. 

The fisherman's tackle, as might be expected, is almost entirely of British manufacture. 
^ makers are the most famous and artistic men in the world. The tackle stall, with its array 
. <*f beautifully finished implements of the craft, the neat and multitudinous store of flies for the 
, Odious to choose from, the gaudy salmon lures and the cunning ** artificial baits," with a 
' Inindred and one sundries of more or less usefulness, cannot fail to attract attention. The sea 
* fisherman demands stronger and heavier gear, and is equally well catered for. 

The various forms of hunting for which our shires are famous, support their special t^ndes 
^ workmen ; those who follow these sports calling for protective clothing for themselves, horse 
clothing and shoes, stable fittings, kennel arrangements, leashes for dogs and hounds, whips and 
%les, harness of sorts, safety stirrups and " saddle bars," and much else. 

Lastly, Class 166 shows us much that has been done towards the perfection of theatrical 
r acenery ; and some striking instenjces of the exquisite finish and sterling excellency of the magic 
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GROUP XXXI. 

TOYS, SPORTS, &c. 

BAST QUADRANT AND BAST 
GALLERY ANNEXE. 

[For Sporting Guns, see Group XXVJ] 

2327. DS FONT CO.» 11^ Union 
Coiirty Old Broad Street, Iiondon, £.C. 

— Hard Enameline, a substitute for ivory for 
billiard balls, knife handles, pianoforte keys, &c. 

2328. SATTIi & CO., 86 Basinghall 
Street, Ijondon, E.C. — Novel Indoor and 
Outdoor Games. 

2329. JEFFEBIES & CO., 1 Iiower 
Wood Street, Woolwich.— Improvements 
in cricket and lawn tennis bats and balls. 

2330. MARTIN', M., & SON, 22 Great 
College Street, Westminster, London, 
S.W. — Improvements in the manufacture of 
footballs and racquet bats, football and other 
sporting boots. 

2331. HAMPSON, W., West Hey, 

Rook Perry, Birkeziliead. — ^Mixing Marker 
for lawn tennis; an invention for mixing the 
liquid easily and without splashing. 

2332. POED, J. T., 6 Outram Road, 
Havelook Park, Southsea, Portsmouth. 

— Improved Spherical Joint and Screwed Point 
to keep the stumps one height and width 
throughout a match. 

2333. PEACOCK, WIIiLIAM, 14 
Queen's Head Street, Essex Road, Is- 
ling^n, London, N. — ^A new and improved 
Cricket Set for ladies' and children's use, called 
the Victorian. 

2334. DENING, P., Chard, Somerset. 

— Apparatus for Scoring at cricket and other 
games, also Athletic and Race Telegraph. 

2335. ANGLO - AMERICAN CLAY 
. PIGEON CO., Limited (THE), 1 Ben- 
nett Street, St. James' Street, London, 
S.W.— Clay Pigeons, Targets and Traps. • 

2336. STANLEY, MORRISON, & CO., 
9 Gracechurch Street, London, E.C.— 
Improvements in the manufacture of lawn 
tennis,, racquets, and bats, — particularly in 
ability to record the games scored, on the face 
of the bat. 

2337. BOORN-THOMPSON, H. G., 
Short Range, Manchester.— Patent Acme 
Cricket Stumps : made for club practice and 
amateur play in annealed steel or iron bottoms, 
find for children's play v^th hard or soft wood 
' bottoms; especially useful for regimental parade 
grounds. 

2338. EASTMA5T, THOl^UB, Wal- 
lington College, Pareham.— (1) Patent 
Adjustable Lawn Tennis Poles. (2) Patent 
^^Jyclops Lawn Te^^is Poles. 



2339. BEARD, R. R., 90 Port Eoad,; 
Bermondsey, London, 8.E. — Self-cen- 
tring Magio Lantern Slide Carrier. 

2340. HENRY, R., 5 Salter's Halt; 
Court, London, E.C. — ^Automatic EzteDsi- 
ble MetalUo Swings, in combmation with 
horses, chairs, cribs, hammocks, and the like. 

2341. SQUIER,* P. W., 44 Stapletoa 
Hau Road, Stroud Green, London, N. 
— Improvements in the construction of lawn 
tennis poles. 

2342. GODDARD, T. W. (Agents, 
SLAZENGER & SONS, 56 Cannon 
Street, London, E.C.).— Goddard's Patent 
Self-adjusting Lawn and Tennis Pole. 

2343. BERESPORD, KENI7ED7, 
care of MESSRS. COX & CO., 1 & 2 
Craig's Court, Charing Cross, London, 
W.C. — Improved Means of holding chalk for 
facilitating the application of it to billiard cm 

2344. TRUSSELL, THOMAS, 4 A^ 

row Terrace, Pisher Gate, Nottingham, 
— Improvements in the methods of marking 
for billiards, and apparatus for carrying out the 
same.* 

2345. DAVIDSON & CO., Sirocco 
Works, Belfast, Ireland.— The Xortii 
Patent Lawn Tennis Poles, and the North 
Backet Stand. 

2346. MANBY, C. N. H., Oakhill, 
Bath.— New and Original Out-door Law 
Game of Denmark. For ladies and gentlemeHi 
four to sixteen players. Lawn 30 ft. to 36 ft. 
by 20. No marking or mowing, and inequality 
of lawn immaterial. Played with cane rinft 
and has three different sets of rules. Altf 
available indoors. 

2347. BRYAN, PRANK, 88 Charffir. 
house Square* London, E.C.— (1) Neir 
outdoor game, Hildegarde. (2) Champiott 
Boxing Gloves. (3) County Cricketing Leg 
Guards and Batting Gloves. (4) Patent LawB 
Teimis Racket-press. (5) Oounly Lawn Tennis 
Rackets and Balls. (6) Sportsmen's Gaiten, 
&c. 

2348. WESTERN MECHANICAL 
COMPANY (THE), Exeter. — Portable 
Exercising Machine or Mechanical Horse. 

2340. KEMP, STEPHEN, 8 Holbeck 
Road, Kennington, London, S.W.- 
Bicycle Skates. 

2350. JAQUES, J., & SON, 102 Hat- 
ton Garden, London, E.C. — (1) Tho 
Eclipse Lawn Tennis Court Markers. (2) ™ 1 
Eclipse Lawn Tennis Posts, Nets and Regulfttoi^ 
(8) The Club, Champion, Globe. Eclipse, ai^ 
other pattern Lawn Tennis Bats and Implf. 
ments. 

2351. GILL, C. G., 8 Ronilly Boad, 
Pinsbury Park, London, N. — La*u 
Tennis Posts, Rackets, Markers, and other, 
requisites connected with the game. . ' 
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9352. & CO., 46 King Wil- 

liam Street, London Bridge, London, 
£.C. — (1) Gardiner's Simplex Lawn Tennis 

, Poles. (2) Waterproof Nets and Centre Irons. 
(8) Monument and other Backets. (4) Monu- 
ment Balls. (6) Pairlions, Markers, Scorers, 

, Stop-netting, &c. 

' 2353. UBRT, E. C, 62 Lambton Boad, 
I Homsey Bise, London, "N. — ^Improvements 
I in self-lubricating roller skates. 

i 2354. BLACK, W. T., Church Lane, 
ITormampton. — Silent and Clearance 
Skittle Board with padded top. Hanging 
valence to stop rebound of played balls and 
skittles. Two angle pockets to receive ditto, 
which are with or without indiarubber bands. 

2355. COLE, O., & CO., 19 NiohoU 
Square, London, £.0. — Improvements in 
mechanism for actuating mechanical automaton 
toys. 

2356. MOEBIS, T. WrLSON, 87 Park 
Street, Grosvenor Square, London, W. 
—(1) An Apparatus to enable the bliud to 
play cards. (2) Ergometer, a time-checking 
apparatus. < 

zm, DALE, EL & E., 26 Ludgate 
Hill, London, E.C. — Optical Scenic Lantern. 

2SSfi' KEEK, T. E., 14 Jesse Terrace, 
Beading.— The Cork and Wire Model Maker 
[a scient&c toy]. 

2350. COX & YEMAN, 184 Bromp- 
tonBoad, London, S.W. — Improvements 
in the manufacture of billiard tables. 

2360. BUBBOUQHES & WATTS, 19 
Iflolio Square, London, W.— The Cottage 
Billiard and Dining Table. 

2361. THUBSTOK & CO., 16 Cath- 
erine Street, Strand, London, W.C. — 

• (1) Billiard Tables. (2) Billiard Room Furni- 
ture. (3) Patent Combination Billiard and 
Dining Table. (4) Model of Billiard Table 
with iron frame for adjusting slate bed. (6) 
Electric Marking Board, (o) Gas, Oil, and 
Electric Lighting for Billiard Tables. (7) 
Composition Billiard Balls. (8) Electric Bil- 
liard Cloth. (9) Specimens of Billiard 
Cushions, &c. 

2362. OBME & SOKS, BlackfHars 
Btl^det, Manchester.— -A Full-sized Billiard 
Table, fitted with Ball Tram and Galileo and 
other markers, patent rests, check marking 
boards, patent tips and tipping apparatus, cue 
racks, &c. 

2363. MABSDEN Sc SAFFLEY, 9 & 
11 Beacon Street, LiverpooL— Improved 
Billiard Table with patent dry bed which does 
not condense the atmosphere and render the 
cloth damp, therefore never requires hot- 
ironing. 

2364. WBIQHT, a., & CO., 162 West- 
minster Bridge Boad, London, S.E.-- 
(1) The Neoteric Billiard and Dining Table 



combined. (2) Improvements in Full-sized 
Billiard Tables. (3) The Eclipse Billiard 
Room Ventilator. (4) Composition Billiard 
Balls. 

236c BEPPITT, J. W., Kirkstall 
Boad, Leedcr.— The Boiler and Swivel Bil- 
liard Best. 

2367. CODNEB, W. S., 83 Upper 
Thames Street, London, E.C.— Sockets 
for holding upright tent and lawn tennis 
poles, also for gate-post and telegraph pole 
basis. The same principle applied to tent pegs. 

2368. SLAZEISrOEB SOl^S, 66 Can- 
non Street, London, E.C.— <1) Improve- 
ments in bats for lawn tennis and other games. 
(2) All recent improvements relating to lawn 
tennis. (3) Improvements in handles for bats 
and other analogous purposes. 

2369. CABTEB, JOHN, 8 Chippen- 
ham Terrace, Harrow Boad, London, 
W. — Automatic Billiard and Pool Marking 
Board combined. Constructed to correctly 
register the number of points made at the game 
of billiards, and the number of slides [star 
slides included] drawn out at pool. 

237a HILLIABD*, H., & SOW, 7 
Nicholson Street, Edinburgh.— Milliard's 
Patent Skate. 

2371. BEZEB, HENBY, 12 Tedding- 
ton Park Boad, Teddington.— Improved 
Skate with adjustable foot-board to support the 
instep. 

2372. TUBNEB, a., & CO., 181 
Choiimert Boad, London, S.E.— (1) Im- 
provements in wheel or roller skates. (2) 
Screw Pegs for lawn tennis poles, &c., for 
outdoor games. 

2373. STBIOKLAND, P. S., 7 Col- 
ling^ood Terrace, Newcastle-on-Tyne. 

— Patent Lawn Tennis Signal Scorer. 

2374. BEMINGTON, ALPBED, 62 
Southbrook Boad, Lee; & BLUETT, 
ABTHUB COUBTENEY, 8 Crown 
Terrace, Burnt Ash Lane, Lee, S.E. — 
An Improved Marker for lawn tennis and other 
games. 

2375. TUBNEB, J., Twerton - on - 
Avon, Bath.— Turner's Lawn Skittles. 

2376. BUBOESS, WILLIAM, Berry 
Lodge, Malvern Wells, Worcestershire. 
— Various kinds of Humane Traps for catching 
rabbits, fish, &c. 

2377. CANK, THOMAS, Hutton Hall, 
Preston, Lancashire. — (1) Alleviator, a 
means of curing gapes in* game and poultry. 
(2) Trap for capturing animals alive. 

2378. SPONa & CO., 226 High Hol- 
bom, London, W.C. — Patent Improved 
Oar or Scull for rowing face to bow. Feather- 
ing self-acting. Great power, will fit on any 
boat. Weight 8 lbs. the scull. 
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BURTON, ITATHANlBIi, 16 Fen- 
timan Boad, South Lambeth, Ijondon, 
S.W. {See Group FI.) 

GIBBOIS'S, C. K., 27 Choppington 
Street, Newcastle-on-Tyne. {See Group 
VI.) 

JOYCE, P., & CO., 57 Upper Thames 
Street, London, E.C. {See Group XKV.) 

LAING, WILLIAM, 89 Whitburn 
Street, Sunderland. {See Group XVIL) 

MORTON, JOHN, 223 Oxford Street, 
London, W. (See Group XXIV.) 

NEWTON & CO., 8 Fleet Street, 
London, B.C. {See Group XXVIIL) 

PATENT LIQUID FIREPROOF 
CYANITE PAINT CO., Limited(THE), 
82 Bishopsgate Within, E.C., & Gunter 
Grove Works, Chelsea, London, S.W. 

{See Group XIV.) 



PROPELLER BICYCLE & TB] 
CYCLE CO. (THE), King Str« 
Works, Coventry. {See Group VI.) 

SALOMONS, SIR DAVID, Bart 
Broomhill, Tunbridge Wells. {SeeGm 
XXVIII.) 

STEWARD, JAMES HENRY, 4£ 
Strand,London.W.C. {See Group XXViA 

STORMONT, JAMES G., 112 Lioa 
Street, Birmingham. {See Group VL) 

TODD & WRIGHT, 34 Craven Boai 
Hyde Park, London, W. {See Group Yl 

WALLACE, MAJOR N. W., 8 £ai 
tern Villas, Southsea, Hanta {& 

Group XXV.) 

WILKINS, T., 8 Meredith Street 
Clet-kenvtreU, London, E.C. (See Grow 
XXVI.) 
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^ OUTSIDE. 

! SOUTH PBOMENADE. 

GROUP 1. 

. 80. D E A C O ISr, OEOBGB, 103 
[lower Thrift Street, Ifortliamptoii.— 

In Improved Method of Glazing without putty 
for horticultural buildings, railways, roofs, &c. 

81. SHEA, C. E., The Elms, Foots 
Cray, Kent. — ^Improved Horticultural Frames 
and Lights. . 

82. KBNITEDY, WILLIAM, 70 
Hobertson Street, Glasgow.— Translucent 
I Plates or Sheets for use as substitutes for glass 
fin roof-lights, suitable also for various oma- 

turposes, such as painted window 



screens, &c. 

I 82j. SARGENT, GEORGE, Ditton, 
j Maidstone. — Patent Continuous Fencing. 

87. BKIiraiEJR & BOARD, Horti- 
cultural Works, Stokes Croft, Bristol. 
-Patent Venetian Fruit and Flower Houses. 

[ 88. MONRO, JOHN, New Bamet, 
Herts.— Glass Shelter Wall or Fence, conver- 
tible into pit or spawn-house, for getting the 
M advantage of the sun in ripening fruit- 
Tines, espaliers, tomatoes, <fec., in the open ; for 
[ffotection from wind, frost, hail, and sea spray ; 
Hid for the earlier and better production of all 
kinds of vegetables, flowers and seeds. 

90. R E N D L E, W. E., & CO., 8 
f Westminster Chambers, London, S.W. 

-Original System of Glazing without putty. 

92. STEVENS, ROBERT, Horticul- 
turfd Builder, Bromley, Kent— Patent 
t^e-bar system of glazing. 

95. DASHWOOD, A, & CO., 28 & 
«B St Swithin's Lane, London, E.C. — 

Conservatory erected on their combination 
principle, the upper portion showing the adapt- 
ability of the shutter-bar system for large roofs, 
a Greenhouse erected on their shutter-bar 
»y«tem of glazing. 

96^ HARFORD & PERKINS, 
Qaaen Street Ironworks, Peterborough. 

I "-Water Ballast Rollers for gardens, asphalting, 
: and cricket grounds, field and estate 
I Piiiposes, and for road making. 

i 97- D E A R D S, S., Horticultural 
; ^Uildiags, High Street, Harlow, Essex. 

I r(l) The Patent Victoria Dry Glazing One 
•^rge Conservatory ; One Villa Conservatory ; 
j Specimen of Victoria Dry Glazing, 
I ?P®<^lly adapted for factories, shops, ware- 
: jouses, &c., 50,000 feet of which have been 
^sed on the roofe of the International Invention 



Exhibition Buildings. (2) Patent Close Coil 
Boilers, to heat from 200 to 1500 feet 4 in. pipe. 
(3) Pat<fnt Independent Coil Boilers. (4) The 
Princess Louise Coil Grate, specially made to 
heat conservatories from the ordinary firejilace. 

98. PINCHEN, JAMES, HiU View 
House, Market Lavington, Devizes. — 

(1) Model of New Indestructible Exoeller and 
Challenge Glass and Iron Roof Covermgs. (2) 
Improv^ Greenhouse, &c., &c. 

99. POSTER & PEARSON, Horti- 
cultural Builders, Beeston, near Not- 
tingham.— (1) Hot Water Horizontal Tubular 
Boiler to heat 2000 feet 4 in. pipe. Amateur's 
Boiler. Valves. (2) Span-roofed Moveable 
Frames. (3) Cucumber Frame. (4) Plant 
House. (5) Curvilinear-roofed Conservatory. 

100. MALET, O. W., Courtfleld Gar- 
dens. South Kensington, London, S.W. 
(Agents, THE GLOBE ELECTRICAL 
AND ENGINEERING CO., 20 Dart- 
mouth Street, Westminster, London, 
S.W.)— F. Malet's Patent Solid Barbed Wire 
Fencing for Colonial use. 

BRINDLEY, J., & CO., Limited, 
67 King William Street, London, E.C.— 

Slate Silo. 

BRITISH PATENT GLAZING 
CO. (THE), 24 Pinsbury Circus, Lon- 
don, B.C. — ^Improvements in and relating to 
the glazing of roofs and other structures. 

TROTMAN, JOHN, Rustic Works, 
196 Holloway Road, London, N.— Speci- 
mens of Rustic Tables, Seats, Lawn Vans and 
Dog Houses. (In Gardens,') 

GROUP n. 

BATHO, W. P.,;9 Victoria Chambers, 
Westminster, Jjondon, S.W.— The Batho 
System of Open Hearth Steel Melting Furnace. 

GROUP IIL 

393. CHIPPERPIELD, R., 26a Sek- 
forde Street, Clerkenwell Green, Lon- 
don, E.C., Model Maker.— Models of differ- 
ent inventions. (See Building erected by Bri- 
tish Patent Glazing Company.) 

394. ANDERSON, G., & CO., 
Arbroath Foundry, Arbroath. — Steam 
Derrick Crane, with steel Bopea instead of 
chains. 

395. B A T H O, W. P., 9 Victoria 
Chambers, Westminster, London, S.W. 

—(1) Bruce & Bathe's System of Excavating 
and Dredging. (2) The Batho System ^of 
Open Hearth Steel Melting Furnace. 
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396. GEVJiSKE & CO., Amsterdam, 
Holland (Agents, KftNSTEB BI- 
CABD, 11 Queen Victoria Street, Iion- 
don. !ELC.> — Geveke'a Patent Tramway 
System. 

397. OBAFTON & CO., 118 Cannon 
Street, Ijondon, !B.C. — Portable Steam 
Crane, Tilbury pattern, of two tons capacity, 
fitted with Patent Slewing Gear and Frictional 
Roller Path. 

398. IiEGRAKD, A., 18 rue Terre du 
Prince, Mons, Belgium.— Metallic Sleepers 
for railroads and tramways. 

399. STOTHEBT & PITT, Iiimited, 
Bath. — Wild*8 Patent Single-chain Dredger 
worked by Stothort and Pitt's Improved Hori- 
zontal Steam Crane. 

40a WILKES & CO., 17 Devonshire 
Square, Bishopsgate Street, Ijondon, 
B.C. — ^Norton's Patent Tramway Road Cleaner 
and Sander. 

401. WABNEB, JOHN, & SONS, 
Crescent Foundry, Cripplegate, Iion- 
don, E.C.— (1) Harrison's Patent Fog Bell 
Buoy Apparatus. (2) Goslin and Stoker's 
Patent BeU Buoys and Beacons. 

IMPBOVED WOOD PAVEMENT 
CO., Limited (THE), 46 Queen Victoria 
Street, Ijondon, E.C. — Improved Street 
Paving. 

SACHUS, G. E., 3 Great Queen 
Street, Iiondon, S.W. ; and MAIGNEN, 
P. A., 82 St. Mary-at-Hill, London, 
E.C. — ^Localization and Filtration of Sewer 
Gas. 

GBOITP IV. 

596. BBITISH M^KABSEI IM- 
PBOVED AXB-ENGINB CO., Limited 
(THE), 110 Cannon Street, London, 
E.C.— The M^karski Improved Componnd Air- 
Engines, for railway and tramway traction : — 
(1) Tramcar Engines— Joseph Clayton, Soho 
Foundry, Preston, Lancashire. (2) Tramcar 
Body — ^The Lancaster Wagon Co., Liojited, 
Railway Carriage and Wagon Builders, Lan- 
cafcter [W. C. Shackleford, Manager] ; London 
Office, 1 Victoria , Street, Westminster, S.W. 
(3) Air Compressing Machinery — The General 
Engine and Boiler Co., Hatcham Iron Works, 
Pomeroy Street, New Cross Road, London, 
S.E. . (4) Permanent Way — The Denham- 
Olpherts-Molesworth system; Agents for Pa- 
tentees, Messrs. Thomson & Browning, 8 Vic- 
toria Street, Westminster, S.W. (5) Electric 
Signal' ing Apparatus — Mr. J. A. Timmis, 2 
Great George Street, Westminster, S.W. (6) 
Signals painted with the Patent Foo-Chow 
Enamels, which dry in three minutes, and are 
impervious to rain and atmospheric influences. 
— Donald Macpherson & Co., Knott Mill, Man- 
chester ; and 106 Cannon Street, London, E.C. 



597. DICK, KERB, & CO., 10] 
Leadenhall Street, London, E.C.; Bri 
tannia Engineering: Works, Kilmu 
nock.— Kerr's Patent Portable BailwayB. 

598. KERB, STITART, & CO., 9 
Bueklersbnry, London, E.C.— Appliand 
used in the construction of portable isdlwa 
and light narrow gauge raUways, roUiog stoc 
locomotives, steam laimches, tugs, and barges, 

S09. SMITH, M. HOLEOY]! 
]MLI.M.K, Halifax.— Electric Street Tni 
way as laid at Blackpool; various modebi 
line and fittings. 

GROUP V. 

681. AITTOMATIO 

CO., Limited (THE), 16 Rue BleuS 
Paris (Agent, A. MACKIE, 19 HopEj 
change, London, &E.) (COMPAQifl 
DES APPAREI LS AU TOMATIftUM 
POUR ACCROCHER LES WAGOH 
D£ CHEMUT DE FER).— AppantuH 
coupling and uncoupling railway carriages iH 
trucks. I 

682. TIMMIS, L AUGUSTUSJ 
Great George Street, WestminstB 
London, S.W. — Improvements in EledH 
Magnets, working, locking and interlocl^l 
of Bailway Signals and Points, and BailMH 
Brakes. ■ 

683. SOUTH - EASTERlSr BAIJ 
WAT GENERAL MANAGEBH 
OFFICE, London Bridge StatloB 
London, S.E. — Goods and Coal Wagfl 
constmcted so as to be run at express speM 
(1) Is a wagon of the type now being built | 
the South-Eastem Railway Company attH 
Ashford Works for carrying goods and genfl 
merchandise at the maximmn rate of spfl 
This wagon is furnished with wheels an daij 
similar to carriages, axle boxes for oilorgrefl 
india-rubber buffer and draw springs, scA 
coupling and safety chains. (2) Is anotfefl 
type of wagon built by the South-Ea*B 
KaUway Company to travel at maximum spell 
for the conveyance of coal or goods. 
wagon is furnished in like manner to the 
named. 

GROUP vn. ^ 

JESSOP, WILLIAUff, & SONS, 
Limited, Brightside Works, Sh^«W. 

— Full-sized Model of Patent combined Steni" 
post and Propeller Brackets for twin acre* 
steamer, with solid rudder made in steel cast* 
ings. 

GROUP XXVllL 
2208. ROYAL METEOROLOGlCAli 
SOCIETY, 80 Great George Street, 
aw. rWILLIAM MARRIOTT, ABsia- 
tant Secretary). — Tj^ical Qimatol^al 
Station of the Society, {ikut of Central W»* 
tains.) 
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WEST CENTRAL. 

2501. ALMOND, ' THOMAS R., 
Irooklyn, New York. XJ.S.A.— Angular 
SoapliDg. (Group 12.) 

3S02.OHASB, OIiIVBB R., 698 
rashington Street, Boston, U.S.A.— 

hehine for mouldiug and shaping plastic 
•terial. (Group 17.) 

BICKER, OARROIiIi L., 86 
talTimbia Heights, Brooklyn, New 
rbrk, U.S.A.—Calorific's Positive Pump. 
I (Group 3.) 

m FBBNEIEIi, S.^ Behrenstrasse 
t Berlin (Agents, ATKIWS & 
BBET, 1 Water Lane, Great Tower 
iwet, London, B.C.). — Improvement in 
wring blocks. (Group 12.) 

««. VAlTOBRVEIiDE, M., & CO., 
toth, Bavaria ; and Walthani Build- 
D8B,Holbom Circus, London, E.C.-- 
■pTOFemeuts in the manufacture of celluloid. 

(Group 21.) 

IJod. HXTTCHnsraS, aEORGB S., 
18 South Howard Street, Baltimore, 
JA.A-(1) Can and Bottle Labelling. (2) 
wn Pea-shelling Machines. (3) Ash-sifters. 

(Group 17.) 

507. BABSON, CHARLES, JUN., 
Congress Street, Boston, U.S.A.— 
flering Apparatus for tin cans. (Group 10.) 

gp8. GOLDSMITH, FERDINAND, 
pnaw, Michigan, tT.S.A. — (1) Auto- 
nc Coffee Roaster and Grinder. (2) Peanut 
iMter and Com Popper combined. 

(Group 10.) 

HESHmrSEN, WILLIAM F., 
w, Belgium.— Rock-boring Machine. 

(Group 10.) 

,2510. BEID, SAMUEL, 11, 18 South 
^ Street, Chicago, U.aA. — Lubri- 
^ for stationary, marine, and locomotive 

(Group 3.) 

3;.ELBERS, ALEXANDER DA- 
J^, 172 Hudson Street, Hoboken, 
Jjw; Jersey, IT.S.A. — Treating fluid slag 
^ iron ore smelting and blast furnaces. 

(Group 2.) 

.2512. WING, LEVI J., 50 Cliff Street, 
w York, IT.S.A.--Di8c-fan or Exhauster. 

(Group 3.) 

55x3. COWDREY FOUR-CY- 
TOBR engine CO. (THE), 163 & 
P Dearborn Street, Chicago, Illinois, 
«.A— Steam Engine. (Group 4.) 



2515. BRITTON, JOSEPH W., 1616 
Euclict Avenue, Cleveland, Ohio, 
n.S.A. — Straightlng and Leveling Machine. 

(Group 10.) 

2516. GOLDING 6£ CO., 148 Fort 
Hill Square, Boston, U.&A.— (1) Chro- 
matic, Job, and Tablet Printing Presses, (2) 
Improved Type Case. " (Group 26.) 

2517. LAWRENCE & BAXTER, 39 
Dey Street, New York, IT.S.A. ; and 48 
Farringdon Street, E.C.— (1) Gally's Uni- 
versal Press. (2) Paper Cutting Machine. 

(3) Royle's Routing Machine. (Group 26.) 

2518 

ING CO., Boston, n.S.A. — Stationers' 
Specialities and Machines for the production 
of the same. (Group 26.) 

2519. LANCASTER, CHARLES, 161 
New Bond Street, London, W. — Gun and 

Rifle Making Machinery. (Group 25.) 

2520. HUNTER, ANDREW, 42 South 
Clinton Street, Chicago, Ills., IT.S.A. 
(Agents, M. LYON & CO., 24 Mark 
Lane, London, E.C.) — (1) Middlings Puri- 
fier. (2) Centrifugal Reel. (8) Wheat 
Separator and Brush Scourer. (Group 17.) 

2521. AMERICAN WATCH CO. 
(THE), Waltham, Mass., IT.S.A.; and 
Waltham Buildings, Holbom Circus, 
London, E.C. — (1) Machinery for making 
diiferent parts of watches; male and female 
operatives at work. (2) Case containing all 
parts of watches. (3) Model of the factory. 

(4) Show Case with 1000 finished gold and 
silver watches. (Group 27.) 

2522. FISCHER, A., Casolinstrasse 
20, Leipzig, Germany. — Improvements in 
wood-sawing machinery. (Group 10.) 

2523. SWEET, G. T., CO., Cleve- 
land, Ohio, n.S.A. — Automatic Sand 
Moulder. (Group 2.) 

2524. WARING, JOHN B., 22 New 
Church Street, New York, IT.S.A. — Com- 
bined Centrifugal Pulverator, (joncentrator, and 
Amalgamator. (Group 2.) 

2^5. COMBINATION POWER 
PiftrCH & EYELETING MACHINE 
CO. (THE), 49 High Street, Boston, 
Mass., U.S.A.— Combination Punching and 
Eyeleting Machine. (Group 18.) 

2526. KENT, G. B., & SONS, 11 
Great Marlborough Street, London, 

W. — ^Automatic Brush Boring Machine. 

(Group 22.) 

2527. RAPER, PEARSON & GILL, 
Royal Victoria Place, Old Ford Road, 
London, E. — Automatic Brush Boring 
Machine. (Group 22.) 
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2528. ELBCTRO-GRAPHIC MANXJ- 
FACTURmO CO. (THE), Mills Build- 
ings, 23 Broad Street, New York, 
U.S. A. — ^Automatic Bapid Telegraphy. 

(Group 13.) 

2529. DAPT ELECTBIC LIGHT CO. 
(THE), 115 Broadway, New York, 
T7.S.A. — Dynamo Electric Machine. 

(Group 13.) 

2530. FORT WAYNE JENNY 
ELECTRIC LIGHT CO., Port Wayne, 
AUen Comity, Indiana, U.S.A. — (1) 

Electro Dynamo. (2) Lamps. (8) Cut-outs 
and General System of Air Lighting. 

(Group 13.) 

2531. REYNOLDS, F. W., & CO., 
Acorn Works, Edward Street, Blaok- 
friars Road, London, S.E.— Wood Working 
Machines :— (1) Patent Combined Circular and 
Band Saw Sawing Machine for hand or steam 
power, The Queen, specially adapted for cross- 
cutting. (2) Improved Combined Self-Feeding 
Planing, Thicknessiag, and Moulding Machine, 
to work, plane, or mould three sides, either 
separately or simultaneously. (3) Improved 
Planing, Moulding, and Trying-up Machine. 

(Group 10.) 

2532. CHASLES, H., 77 Rue de 
Montreuil, Paris. — Patent Ironing and 
Mangling Machines. (Group 18.) 

2533. TROY LAUNDRY MA- 
CmNERY CO., Limited (THE), Troy, 
New York, JJ.B.A. (Agents, MATHER 
& ARMSTRONG, 7 & Grey Street, 
Newcastle-on-Tyne). — Washing, Centri- 
fugal Hydro Extracting, Starching, Ironing, 
Mangling, and other Laundry Machinery. 

(Group 18.) 

2534. AUTOMATIC WEIGHING & 
PACKAGE PILLING MACHINE 
CO. (THE), 24 Hudson Street, New 
York, U.S.A. (Agents, J. & M. COHEN, 
53 & 54 Hoimdsditch, London, E.C.). 
— Automatic Weighing and Package Filling 
Machine. (Group 11.) 

2535. BATEMAN, A., CO., East 
Greenwich, London, S.E. — Drilling 
Machine. 

2536. HARRISON, W., 10 Sussex 
Place, South Kensington, London, 
S.W.— Patent Shaving Brush. (Group .) 

2537. MYERS, P., 17 Ashcroft Build- 
ings, LiverpooL— (1) Machine for Forming 
Barrels. (2) Machine for Nailing Boxes. (3) 
Machine for Printing Labels on Packing Cases. 

2538. WALLEY&GARE,6Hopwood 
Avenue, Market Place, Manchester.— 

(1) Gare's Patent Paring, Burnishing and 
Finishing Machine for boot and shob manu- 
facturing and repairing. (2) Heel Tips. (8) 
Toe Tips. (4) Spikes for crickeiing boots. 
(5) Waterproofing Solution for leather, paper, 
damp walls, plaster, cement, (5) Bust- 
preventing Solution for bicycles, ironmongery^ 
machinery, &c. (Group 18.) 



DELARUE, MADAME 
ujui^^NE, 5 Passage Sauliner, Paris 
(Agents, GARNIBR & CO., 18 Queen 
Victoria Street, London, EC.).-Machine 
for marble sculpture. (Group 10.) 

2S40. PELTIER, E., & CO., 123 bis 
Route de Versailles k Ballincourt pr^s 
Paris.— Machine for shelling peas. 

(Group 17.) 

2542. HURD, C. S., 176 Madison 
Avenue, New York, U.S.A.-Sackett'8 
Plow and Pulverizer. (Gioop 1.) 

2543. ABC PENCE CO., Ill Broad- 
way. New York, U.aA.— Adams' Cor- 
rueated Metallic Picket Fence Machine. 

^ (Group 1.) 

2544. KINNEY, ISRAEL, Windsor, 
Ontario, Canada.— Sheet Metal Fabnc. 

(Group 3.) 

2546. BABBOTT, WILLIAM M.» 
10-9tli Street, IPittsburg, Pa., ^-S-A.-- 
Water Elevator and Purifier. (Group 11) 

2547. ANDREWS, WILLIAM D., 283 
Broadway, New York, U.aA.-ImproT^ 
ments in the congtruction of wells or sunk 
reservoirs, and in means for procuring water 
therefrom. (Group 3.) 

2548. RIORD AN, T. VINCm 
1 WMteley Road, Upper Norwood, 
London, S.E.— Automatic Coupler for ta^ 
way carriages, wagons, &c. (Group 0.) 

2540. BATLEY, JOHN, 4050 Giraid 
AvSiue, Philadelphia, U.RA.— Impw^ . 
ments in traction locomotives. (Group 

2550. McGILLIVRAY, JOSEPH, ag* 
Market Street, San Francisco, Crii- 
fomia, U.S.A.— Downie Eucalyptus Boiji 
Scale Preventive and Kemover. (Group t J 

2551. BADGER, JONATHAN, Bock- 
ville. Centre, Long Island, U.aA- 
Window Ventilator. (Group 6-) 

2552. PARSONS, P. W., 1480 South 
Penn Square, Philadelphia, U.aA- 
G. H. Ame's Automatic Oar Coupling. 

(Group 5-), 

2W. KEYSTONE SAFETY 
lock: CO., Lockbox, 1081 
delphia, U.S.A.— Keystone Safety Nut Lo^ 

(Groups.) 

2554. BARTON, CHARLES C, Ne^ 
York; and 48 Parringdon Street, IiOj'^ 
don, E.C.— Water Meter. (Group 

2555. GRANT, JOTT, Boston; ajod 
67 St. James's Street, Londc^, w. ! 
Improvemeats in Filters. (Group ^) 

2KSj6. GIBBON, THOMAS HENBYt 
ALBANY, Albany County, State » 
New York, U.S.A.-(1) Metal Sleg^er tfj 
Chair Combination. (2) Automatio^Eailw^ 
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2557. HABBIS, J. W., Boston, XJ.S.A. 
(Agent, A. MACSXE, 19 Hop Ex- 
change, London^ E.C.). — Clocks and 
Watches. (Group 27.) 

2558. LIVERMOBE, O. W., Provi- 
dence, U.aA. (Agent, C. VOIT, 28 
Bartlett's Buildings, Holbom Circus, 
Iiondon, E.C.)* — The fiiyennore Stylographic 
Pen. (Group 26.) 

2550. BORNSTEIIT, TTRNRY, & CO., 
44 JSanover Street, Boston, U.S.A— 

Patent Pin Hooks for tidies and pillow-shames. 

(Group 19.) 

2560. WARNER BROTHERS, 388 
Broadway, New York, U.S»A— CoraUne. 

(Group 9.) 

' 2560. ALEXANDER, MRS. TUT. 77. A 
H, Box 10, Cornwall on Hudson, New 
Iiock, XT.S.A. — Machines for braiding and 
embroidering. (Group 18.) 

2561. FOXBORO MANUFAOTXTR- 
Ura CO., Foxboro, Mass., IX.8A-— 

Botary Shuttle Sewing Machine. (Group 18.) 

2562. WARD, B. a., 2 West 14tli 
Street, New York, U.S.A; and 14 
Newgate Street, London, E.C.— Rotary 
Treadle for sewing machines ; no dead centres, 
and increased speed with less exertion. 

(Group 18.) 

2563. HART3MLANN & BRAUM, 
Frankfort (Agent, Mr. C. ENGLISH, 
327 Vauxhall Bridge Road, S.W.). • 

2564. LEVY SIGN CO. (THE), North 
West Corner, Fifth and Central Avenue, 
Cincinnati, U.S. A. (Agents, : JOSEPH, 
I>AVIS & CO., 6 Kennington Park 
Hoard, London, S.B.).— Meteorological and 
other Instruments. (Group 28.) 

a5i65. WITTY & WYATT, BiUiter 
House, Billiter Street, London, E.C.— 

(1) Patent Improved Asbestos Roojang. (2) 
Smith's Patent OetyddcHi Wire Fence. 

(Group 3.) 

2566. WETHERILL & BROTHER, 
Wliite Lead Works, Philadelphia, 
U.S.A. — Corroding House for the manufacture 
of white lead by the old Dutch process. 

(Group 3.) 

2567. LAW, VICTOR M., Cedar Ra- 
pids, Iowa, U.S. A—Automatic Rapid Filter. 

(Group 28.) 

2568. SCHULZE, CHARLES T., 415 
Vine Street, Cincinnati, Ohio, IT.S.A.— 

Automatic Gate for elevator hatchways. 

(Group 3.) 

2569. LINDBLOM, CHABLES A, 
823 East 105th Street, New York, 
XT.S.A. — Railroad Cars, with radiating axles 
and independent wheel motion. (Group 5.) 



2570. BLIRKWOOD, THOMAS, 43 to 
55 East Indiana Street, Chicago, BL, 
XJ.S.A— Furnace Grates. (Group 16.) 

2572. COPMAN, CHARLES, 108' 
Avenue A, New York, IT.S.A— (1) Com- 
bination Nipple Holder and Adjustable Stock 
Revolving Gas Burners. (2) Direct Ventilat- 
ing Fittings. (Group 3.) 

2573. NOBLES, JOHN C, Atlantic 
Hignlands, Monmouth County, New 
Jersey, IX.S.A.— Laundry Queen Bluer. 

(Group 14.) 

2574. RICHARDSON & LUSCOMB, 
care of J. J. MORRISON, 383 Broad- 
way, New York, U.S. A — Washing Ma- 
chine. (Group 18.) 

2575. NITSCH, O. R., 106 Bergmann- 
strasse, Berlin.— Improved Wringers. 

(Group 21.) 

2576. HARD WICK MANUFACTIXR. 
ING CO., Philadelphia, TJ.Q.A — ^Wash- 
ing Machine. (Group 22.) 

2577. MILLAR, R., 29 Tichbome 
Street, Haymarket, London, W.— Flower 
StaU. (Group .) 

2578. KERR, EDWARD J., 1648 
Magazine Street, 6th District, New 
Orleans, IX.S.A.— (1) Field's Improved Add- 
ing and Oountinpr Machine. (2) Improved 
Pruning, Paring, Coring and Slicing Knives. 
(3) Utilisation of Waste Materials. 

(Group 19.) 

2570. DI MARIANO & CO., 5 & 7 
Maiden Lane, New York, U.aA (A. 
HOND & CO., Oseney Crescent, Lon- 
don, N.W.).— Gold and Silver Articles. 

(Group 19.) 

2580. YALE & TOWNE MANU- 
FACTURING CO., Stamford, Conn., 
U .S. A— Locks. (Group 24.) 

2581. SMEDES, LEVI K., per TAY- 
LOR Sc CO., 163 Bowery, New York, 
U.S.A. (Agents and Patentees for Eng- 
land, SAHL & CO., 36 BassinghaU' 
Street, London, E.O.).— (1) The Apex Fold- 
ing Chair. (2) Patent Adjustable Pianoforte 
Chair. (3) Patent Triumph Hat and Coat 
Suspenders. (4) Triumph Folding Table. 

(Group 22.) 

2582. CUTTER, EPHRAIM, 213 West 
34th Street, New York. U.S.A— Invalid 
Resting Chair. (Group 22.) 

2583. CUTLER & SON, Buffalo, New 
Yorl^ U.S. A (Agents, WILLIAM 
ANGUS & CO., 66 & 68 Tabernacle 
Street, Finsbury, London, E.C.).— Oflace 
Desk and Chair. (Group 22.) 

2584. LADD, H. W., 134 Richmond 
Street, Boston, Mass., U.S.A (Agents, 
WILLIAM ANGUS & CO., 66 & 68 
Tabernacle Street, Finsbury, London, 
E.C.).— (1) Solace Chair. (2) Folding Bed. 
C3) Braided Becking Chairs. (Group 22.) 
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2585 . LEW IS HAND FIRE EXTDST- 
aUISHBB CO. (THE), 148 Broadway. 
New York, U.S.A.— The Lewis Hand Fire 
Extingnisher. (Group 11.) 

2588. EASTMAN DRY PLATE AND 
PIXiM CO. (THE), Bochester, New 
York, tT.S.A.--(l) Paper Dry Plates. (2) 
Photographic Films or Tissues and Apparatus 
for exposing same. (Group 29.) 

258 9. AMERICAN AUTOMATIC 
PIRB AXiARM ASSOCIATION, 16 
Simmon's Buildings, 40 Water Street, 
Boston, U.SJL— Electro Thermostat. 

(Group 13.) 

2590. IVES, F. E., 702 Chestnut Street, 
Philadelphia, U.S.A.— Process of Photo- 
Mechanical Engraving. (Group 29.) 

2591. AMERICAN SCALE CO., Lynn, 
Mass., U.S.A.— Automatic Postal Sce^le. 

(Group 11.) 

J«92. HALL TYPE WRITER CO. 
(THE), 858 Broadway, New York, 
U.aA. (Agents, WITHERBY & CO., 
826a High Holl>om, London, W.C.).— 
Type Writer. (Group 26.) 

2593. COLUMBIA TYPE WRITER 
CO., 320 Broadway, New York, U.S.A. 

—Type Writer. (Group 26.) 

2594. DOBSON, ALFRED J., 11 
Charterhouse Street, London, E.C.— 
Mechanical Musical Top, playing airs whilst 
revolving. (Group 31.) 

2^95. FORCE, WILLIAM ARTHUR, 

172 Pulton Street, New York, U.S.-A 

ri) India-rubber Band Dating Stamp. (2) 
Inked Ribbon Stamp with Adamant Wheels. 
(8) Consecutive Automatic Duplicating and 
Repeating Machine. (Group 26.) 

2596. HOWELL & JAMES, Limited, 
5, 7, & 9 Regent Street ; and 10 Charles 
Street, St. James', London, S.W.— Col 
lection of Roumanian Embroideries and other 
examples of the peasant industries of Rou- 
mania. (Group 19.) 

2597. NATIONAL CASH REGL 
STER CO. (THE), Dayton, Ohio, 
U.S.A.— Cash Register. (Group 28.) 

2598. DELANY SYNCHRONOUS 
MULTIPLEX TBLEGRAPH SYS- 
TEM (THE), 84 Broad Street, New 
York City, U.S.A. — Dlustration of the 
System. (Group 13.) 

2599. BROOKS, JAMES, Broadway, 
New York, U.SJL (Agents, A. HOND 
&D CO., 15 Oseney Crescent, London, 
N.W.). — Gold in plates and Ornaments. 

(Group 19.) 

2600. HENNINa, GUSTAVUS C, 
18 Cedar Street, New York, U.S.A.— 
(1) Self-centering Double Micrometer. (2) 
Modulus of Elasticity Machine. (8) Elastic 
Limit Indicator. (Group S.) 



2601. HOWARD & S01C3", Providence, 
U.S.A. (Agent, J. O. MOUL, 10 Chen- 
iston Gardeiis, Kensington, London, 
W.).— Rolled Gold Jewellery. (Group 19.) 

2602. GARDNER, G. H., & CO., 14 
South William Street, New York, 
U.S.A.— Dry Agent Process of ice -making 
and refrigeration. (GronplT.) 

2603. BLEVENEY, JOHN C, New- 
ark. State of New Jersey, U.aA-Fric- 
tion Ck)uplings and Clutches. (Gioap 4.) 

2608. OTTINGER, DOUGLAS 
(Agent, R. P. GAGGIN, Erie, Pennsyl- 
vania, U.S.A.).->Life-8aying Apparatus. 

(Group 14.) 

260Q.MC ADAMS, JOHN, & SOBTS, 
528 Kent Avenue, Brooklyn, USA- 
Marine Brake. (GtoopT.J 

261a CAMERON, J. P., 642 Lexmg- 
ton Avenue, New York, U.S. A (Agent, 
G. M. DENNY, 5 Milk Street, London. 
E.O.).--Aerial Ship. (Gionp 8.) 

2611. LORING, CHAELB8 
THOMAS, 6 Sear's Buildings, Boston, 
U.S. A.— The Adjustable Telephone Support 

(Group 13. 

2612. TAYLOR, T. P., 119 Albanj 
Avenue, Brooklyn, U.S. A.— Improvement 
in Telephonic Receivers. (Group 13. 

2613. ATTIX, THOMAS P., 25 
Broadway, New York, U.S.A-Th 

Electric Educator. (Group 20.) 

^14. TELEMETER CO. (THU 
Wasliington Buildings, Broadwal 
New York, U.S.A.— Telemetry. 

(Group l4 

261S YANDELL, CHARLES 
CO., e East ISth Street, New YorH 
U.S. A. — Leather Screens, Chairs, &c. 

(Group 20, 

2616. GUTEKUNST, P., 712 Ard 
Street, PhUadelpliia, U.S.A — PhototyW 
or photograph in printer's ink. (Group 26.; | 

2617. OTIS, ANSON M., York, I^e- 
braska, U.SJL— Otis* Improved Chtitii- 

(Group 1.) 

2618. DUNNING, JAMES, Baogor. 
Maine, U.S.A.— Watchman's Time Detec- 
tor. (Group 27.) 

2619. LUCAS, T., Parmhoufle, Upper 
Edmonton, College Point, 
Miner's Safety Lamp. (Group l-Y 

2620. WHITE, J. CLAUDE, 
tara P.O., Schuylkill, Pennsylvi^ 
U.S.A.— Traction Engine, with land ditehinf 
apparatus. (Group !•) 

2621. ANDERSON, J. H., Shelby. 
Polk County, Nebraska, t^r.aA-Hy- 
dranUc Dredges. (Group 
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1 2622. LANS BFBING HINOE 
i MANITPACTXJBIWO CO. (THE), Ab- 
I bupy Park, New Jersey, U.S JL— SampleB 
of Hinges. (Group 24.) 

2623. POLLOCK, JULIUS, 1069 
BoBton Avenue, New York, U.S.A.— (1) 
Improved Bleached Jnte, (8) Imperishable 
Hydro-Carbon Writing Ink. (Group 9.) 

2624. DICK, D., & CO., 112, 114 
White Street, New York, U.S.A.— (1) 
Paper Package Wrapper. (2) Menthol Pen- 
cils or Cones. (8) Gelloid Empty Capsules. 

(Group 14.) 



AUSTRIA-HUNGARY. 

(Office of the CommiBsion, Water 
Pavilion, Exhibition Buildings.) 

QBOUP in. 

EBNEB, JOSEF, 51 Clerken- 
well Bead, London, E.C.— Hungarian Par- 
i (laet Flooring. Water Pavilion. 

HOFF, FB0FES80B BOGK- 
DiN(A«ent,F. KABOL & CO., 28 St. 
itartin's Lane, E.C.). — " Inoompustable " 
Wood. Water Pavilion. 

ICITAB, D. CZVETKOVICZ, 
^8egg, Hungary.— Patent Automatic and 
Water Regulating Weir. Nb. 2701, East Central 
GaUery. ^ 

FIZZOLI, O., Lussing, Orande, 
Austria. — Intonaco, a new preparation of 
varnish. 

BttHB, FBANZ, Teplitz, Bohe- 
mia (Agents JAMES FABIS, 60 Lime 
Sfepeet, E.C.) — Patent Blinds with metal 
iQoontings. No. East Central Gallery. 

TBiONEB, FEBDINAND, 
Dreihunken, Austria. — Improved Ma- 
terial for roofing, made of wood, wire, and 
canvas. No. 2646 East Central Gallery. (See 
Group .) 

GBOUF IV. 

SCHBABETZ, EMIL, Deutsch- 
meister Flatz 2, Vienna, 1 (Agent, 
JAMES FABIS, 50 Lime Street, E.C.). 
^Antifluctuator for Gas Meters. No. 80 East 
Central Gallery. (See Group XV.) 

GhBOUF VTII. 

MAYEBHOFEB, CHABLES 
ALBEBT, Nussdorferstrasse 8, Vienna. 
(Agents, . HABBIS & MILLS, 28 
Southampton Buildings, W.C). — A 

Military Telegraph Equipage, fitted with a 
^oon for reconnoitring the force and move- 
ments of the enemy. No. 32 East Central 
Oallery. (See Groups XL & XIIL) 
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OBOUF XL 

MAYEBHOFEB, CHABLES, 
ALBEBT, Nussdorferstrasse 8, Vienna 
(Agents, HABBIS & MILLS, 23 
Southampton Buildings, W.C.).— Auto- 
Electric Safety Apparatus, in case of fire in 
theatres, &c. No. 32 East Central Gallery. 
(See Groups VIIL <fc XIIL) 

MdNCH, C. (Agents, F. 
KABOL & CO, 28 St. Martin's Lane, 
E.C.). — Fire Extinguisher without water. 
Water Pavilion. 

OBOUF xni. 

MAYEBHOFEB, CHABLES 
ALBEBT, Nussdorferstrasse 8, Vienna 
(Agents, HABBIS & MILLS, 28 
Southampton Buildings, W.C.).— Electro 
and Hydn>pneumatic Clocks and Apparatus. 
No. East Central Gallery. Electric Trans- 
mission for Railway and Telegraphs. (See 
Groups XIIL & XL) 

BEBICEK, GUSTAV, Prague 
251/L Bohemia. — Thermo-electric Bat- 
teries. No. 107 Eaat Central (Jallery. 

STASICKI, K. (Agents, F. 
SlAJtOL & CO., 28 Martin's Lane, 
E.C.). — Portable Electric Lamps. (Water 
Pavilion.) 

WOLF^ JOHANNES, Sxepes 
Igld, Hungary (Agent, L. A. (3-BOTH, 
80 Finsbury Pavement, E.C.).— Insulators 
and Poles. No. East Central Gallery. 



OBOUF XV. 

SCHBABETZ, EMIL, Deutsch- 
meister Flatz 2, Vienna, I. (Agent, 
JAMES FABIS, 50 Lime Street, Lon- 
don, E.C.). — Antifluctuator. No. East 
Central Gallery. (See Group IF.) 



OBOUF XVIL 

TBiONEB, FEBDINAND, 
Dreihunken, Austria.— Refrigerator ; can 
be used not only with ice, but also with water or 
air. No. 47 East Central Gallery. (See Group 
XXIII.) 

OBOUF XX. 

OALDONYA, EUOENE, Buda- 
pest ; and 33 Harrington Square, Lon- 
don, N.W.— Imitation of Leather. 



OBOUF XXIL 

FOBTOIS & FIX, Vienna.— 

Fancy Parlour Cabinets, walnut inlaid with 
porcelain. (Water Pavilion.) 
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OBOUP XXIV. 

PODAinr, FBATSrZ, Hemals, 
Hauptstrasse 114, Vie nna (Agent, 
CHARLES liEHOFEB, 215 Iiong 
Ijane, S.E.). — Fagonneur^ combined rasp and 
file for any material. No. East Central 
Gallery. 

GROUP XXV. 

AUSTBTATf MAWUPACTORY 
OP ARMS, Steyr, Austria — (1) Rifles 
(fifteen different patterns) as used in the con- 
tinental armies. (2) Sword-bayonets to the 
above-mentioned systems. 

GROUP xxvn. 

MAYEBHOPBR, CHARUSS 
ATiBERT, I^'uBsdorferstrasse 8, Vienna. 

— Pneumatic Clocks. No. East Central 
Gallery. {See Groups 

GROUP XXVTII. 

BERGER, DR EMTL, Graz, 
Styria. — (1) Ceratoskop for astigmonetric 
localisation. (2) A Ceratoekopc, a new refrac- 
tion opthalmoscope. (3) Sketch of an auto- 
matic refraction ^opthalmoscope with reversible 
intervals. 

BUSCH & CO., Obere Donau- 
strasse, Vienna, II. — Cyclometer, geometri- 
cal instrument. 



PISCHER & lOEQ, Firken- 
hausen, Austria. — China. (Water Pavilion.) 

K.I9 0IjIi, OABL, riBchaxi, 
Austria.— China. (Water Pavilion), 

W AHIiISS, ERNST, KSmthnor 
Strasse 17, Vienna. — China and Potteiy, 

ZZOIiNAY, WHiHELM, Piinf, 
kirohen, Austria.— Faience. (Water IV 
vilion.) 

GROUP XXX. 

DEUK, HAWS, Vienna.— Deofg 
Patent Cross-stick Print Machinery and Pro- 
ducts. No. East Central Gallery. 



DIVISION 11. 

PTETTTf, H., Sponger Oaaae 23, 
Vienna V.— Ocarina. 

GIjIER, GEBRttBER, Maik- 
neunkirchen, Austria. — ViolinB and 
Zithers. 

HOPMATnS", PranzensgasBe 88, 
Vienna (Agents, SCHMEDE8, EBB8- 
IjOH & CO., 86 9l 87 MonkweU Street. 
E.C.).— Pianofortes. 

REBIiICEX, G., Prague, Bo* 
hernia. — Musical Boxes. 

SCHMIDT, HEINRICH, 
bergasa^. 195> Prag, Bohemia.— Tnninf 
Lyra. 
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CHINA. 



The Chinese Oouzt has four shops, with beautifully carved Yronts, from Peking ; and outside 
the Court, there is a Chinese Restaurant and Tea House, with a large verandah overlooking the 
ornamental grounds. 

! Some idea of the exhibit may be formed from the following extract from Sir Eobert Hart's 
memorandum, but the full details can be found in the Special Catalogue issued by the Chinese 
Commission. 

China's co-operation to be illustrative of some of the more interesting features of Chinese 



(o) Tientsin — ^to provide an Exhibit of all the grain and pulse in the northern market. 
(6) Hankow — to provide a shop for the sale of tobacco, pipes, &c., &c., &c. 

(c) Kiukiang — to provide a shop for the sale of porcelain, &c., &c., &c. 

(d) Canton — to provide a shop for the sale of miscellaneous articles, and also to supply a set 
of furniture for a Chinese salon, or reception room. 

(e) Kingpo — to supply a bedroom set of furniture, &c., and also patterns or samples of gauzes, 
grass cloth, &c., &c., &c. 

if) Peking — to supply as follows : — 

1. A Chinese Bestaurant (with all accessories). 

2. A Chinese string band (if possible). 

3. A shop to sell curios, &c., &c., &c. 

4. A set of lay figures, some 30 in all — dressed, to illustrate the dress of various classes 

of the Chinese in spring, sunamer, autumn, and winter. 

5. Mule cart or cab and harness ; saddlery ; a sedan f chair ; a wedding chair (with 

bride in dress worn day before, day of, and day after marriage) ; a mule litter ; a 
Peking wheelbarrow ; catafalque (model) and coffin ; models of dwellings, monu- 
ments, &c., &c., &c. 

6. A Collection of Bows and Arrows, Swords, and Spears, &c., &c., &c. 

7. A Collection of Musical Instruments. 

8. A set of Stoves for use in house, in sedan, and in sleeve. 

9. Shop Fronts for the four shops. 

10. Specimens of Wood Panelling. 

11. Samples of Silks, &c. 

(l/) Peking and Shanghai— to supply : — 

1. Books used by Chinese children. 

2. Books used by Chinese students. 

3. Books translated from foreign languages into Chinese to teach Western Science to 

Chinese, &c., &c., &c. 

4. Books prepared to enable Europeans to study Chinese. 
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JAPAN. 

GROUP I. 

Drawing of an Agricultural Carriage. 

GROUP IIL 

Artificial Stone. 

GROUP VII. 

Boat Scull, with Tamura's latest im« 
provements. 

GROUP IX. 

Raw Silk and Cocoons, Manufactured 
Silk, Linen, Carpets, Lace, Flags, &o. 

GROUP xm. 

Telegraph Instrument, Magnets, &c. 

GROUP XIV. 

Medicine of various kinds. 



GROUP XV. 

(1) Porcelain Lamp Stand. 
White Japanese Candles, best quality. 



(2) 



GROUP xvn. 

(1) Japanese Tea of various kinds. 

(2) Soy and other Sauces. (3) Edible Roots. 
(4) Oil. (5) Mint OU. (6) Preserved Fruits. 
(7) Japanese Cakes and Confectionery. (8) 
Japanese White Wine. (9) Cherry Blossom with 
salt. (10) Distilling Apparatus with acces- 
sories. 

GROUP xvni. 

(1) Japanese Shoes. (2) Hat made 
of Bamboo. (8) Japanese Fans and Umbrellas, 

GROUP XXII. 

(1) Japanese Furniture. (2) Pictures. 

(3) Copper Flower Vases. (4) Sculptured 
Articles. (5) Book Cases. (6) License Box. 
(7) Artistic Door of old Japanese lacquer. (8) 
Tea Tray. (9) Screen decorated with velvet. 
(10) Lacquered Goods, &c. 

GROUP xxra. 

Japanese Pottery: — (1) Jug of Sat- 
Buma Ware. (2) Tea Services, Porcelain. (8) 
Glass and Copper Bottles in Ornamented Case. 

GROUP XXIV. 

Surgical Instruments. 

GROUP XXV. 

Specimens of the Marata Gun. 



GROUP XXVI. 

(1) Ja^nese Papers. (2) Oommercy 
Circulars. (3) /SAiyuort [a mixture of linen ad 
paper]. (4) Samples of Type. 

GROUP XXVUL 

(1) A Kansuiki, or pump. (2) Mode 
of Instruments, <fcc. (3) Crucibles. 

GROUP TCTCTT ^ 

Drawings of Insects. 

GROUP xxxn. 

Japanese Musical Instruments. 

GROUP XXXIV. 

MS. of Aino*8 Music. 



RUSSIA. 

GROUP I. 
BAOHAER, 

— ^Hydro-incubator. 

GRAPHTIO, 

— ^Self-Acting Manure Spreader. 

GROUP ni. 
PItAVITSKY, 

— ^Ventilator. 

LUBLINSKY, 

—(1) Turned Parquet. (2) Improved Wiodol 
Frames. (3) Newly-invented BaU, &c. 

PROUSSAK, 

—Hygienic Apparatus. 

SCHMIDT, 

— Cement. 

GROUP IV. 
NOVIKOPP, 

— Boilers. 

GROUP V. 
TmOPBIEPP, 

—Apparatus for heating railway cairiages. 
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OBOUP VIL 


ASTAPIEPP, 


JclUX 1, 


— bmoke Uonsummg Lamp. 


— Eopes. 


CHIBARBPP, 


MAXiCOLH, 


—Mineral Oil. 


—Hemp Tarn. 


novosHjSky, 


aROTJP X. 


— Heavy Oils. 


BORISSOFF. 




-Machinery. 


SCHAUDOR, 

— Illuminator* 








GROUP XVII, 


JADOVSKY, 


rwp r|TTHr*TTirn'U"ft"ir"V 

X XV Vy U DwXXXkkV/ V l3J\. X f 


— Cigarette Machine. 


—Machine with, non-friction bearings > 




KRIGEMAN", 




— Corks. 


-Machine. 


MA VJbCOvi-UJlxlAl (J, 


GROUP TTTTT. 
BOGUSKY, 


— Cigarette Machine. 


-Method of obtaining aluminium bronze by 


SERGUEIEPP, 


lectricity. 


— Preparation of Sugar, 


DAVTDOPP, 




"Electric Lighting Apparatus. 


SOKOLOFF, 

— Bussian and Caucasian Wines. 


KOVAEO, 




-Electric Apparatus. 


GROUP xvm. 

GRtiirWAIiDT, 


SCHHIjIA. 


—Furs. 


-Electric Signal. 


TTATOATT ■KT 
.n n Ififl 1 1 1 l» XI ay 


GROUP XIV. 


—Boots. 






-Perfumery. 


SIDEROPP, 




— OLIJi.D» 


PLATOlSrOPP, 


-Indestructible Enamel Composition. 


GROUP XIX. 


OSSOVBTSKY, 


XIjEBIiriKOFP) 


rfihATTiiAfll T^rfwliiftts 




teotrp XV, 


GROUP XX, 




BRONNITZjBWB, 




--Preparation of Leather. 
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HABNEB, IL, 

— Preparation of Leather. 

XATTN", 

— Packing Trunks. 

•^Preparation of Leather. 

GBOUP XXI. 
KHABDmE, 

—Waterproof Stuflfe. 

GBOUP XXII. 
ABAZOFF, 

—Caucasian Manufactures. 

KpDJAION, 

— Caucasian Manufactures. 

MAsm, 

— Apparatus for raising curtains. 

MICHEL, 

—Oil Qoth. 

POSTNIKOFF, 

— Bronzes. 

BEICHEL, 

—Furniture. 

TBOUSSOFF, 

—Fancy Zinc Work. 

VINKliEB, 

— .Ornamental Iron Castings. 

WOEBFFBL (Agents, C. 
ATKINS & NISBET, 1 Water Lane, 
Great Tower Street, London, E.C.). — 

Stone and Bronze. 

GBOUP XXHL 
BOUBOFFy 

— Pipes. 



GBOUP XXIV, 
BANINE, 

— ^Improved Cutlery. 

GBOUP XXV. 
MENKES, 

— Instraments of Precision. 

GBOUP XXIX, 
BOLDIBEFF, 

— Photographs. 

SCHLUTZ, 

— Improvements in Photographs. 

DIVISION IL 

GBOUP XXXIL 
ABAZOFF, 

— Musical Instruments. 

ALBBECHT, 

— Musical Instruments. 

KOCH, 

— Piano. 

PETONKOFF, 

— Musical Instruments. 

SCHBOEDEB, 

— Piano. 

ZIIOCEBMANN, 

— Masical Instruments. 



SWITZERLAND. 

GBOUP XIV. 

GOEGG, G. (Member of the 
Geneva Botanical Society). — Chemical 
Analysis. 
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anoup XVII. 

I DENNIjEB, a. F., Interlaken. 

f-(l) Swiss Alpine Bitters. (2) Iron Bitters. 

I NESTIiil, H., Vevey (and at 
[iondon).--Ne8tle'8 Milk Food for infants 
aid invalids. 

LB COUIjTIIE, , Geneva.— 

lint (Cordial. 

LAURENT & BAUVEBD, 

leneva.— Swiss Confectionery. 

GROUP XVIIL 

HATTO", , Geneva. — Appa- 
ktas for dress-cutting. 

GROUP XIX. 

HANTZ, GEORGE, Geneva.— 

1) Works of Art. (2) Carved Chests. (3) 
teproductions of Pictures on metal. 

GAY, , Geneva. — Jewellery, 
Ghains, and Bracelets. 

LE GRAND ROY, Geneva.— 

(1) Gfenevan Enamelling. (2) Beproduotions 
6t Pictures. 

DUPAURE, M., Geneva.— En- 

Welled Vases, Chests, &o. 

COUIjIIJ", L., Geneva.— (1) Jewel- 
57. (2) Speciality, Imitation of Alpine 



GROUP XXIL 

TVrflRIENiyE, P., Geneva. — 

lacking. 

STOERI & CO., Haetzingen. - : 

Goods. I 

TOUSSERON, Ij., Geneva. — I 

■ateut Candlesticks. | 

MAUCHAIN, A. P., Geneva.— ' 

I) Universal Desk for two persons. (2) 
frames, Castors, &c. 

GROUP XXIII. 

I rAB:i^IQUE cilRAMIQUE 
DE THOUNB, Thoune.— Imitations of 
8wi88 Antique Pottery. 

TRUPPET, MARC, Geneva.— 

(1) Artistic Pottery. (2) Works of Art. 

GROUP XXVII. 

BAUMB & CO., 21 Hatton 
JJ^arden, London, E.C. (and at Geneva, 
^ Bois, and Longines). — (1) Horizontal 



and Lever Watches, both for keys and keyless. 
(2) Three-quarter plate Keyless Wat;ches, ad- 
justed for all climates. (3) Chronometers. (4) 
Bepeating Watches. (5) The New Longines 
Watches and Chronometers. 

CRANSAZ, PROPESSOR T., 
Horological School, Geneva.— (1) Balan- 
ces for marine watches. (2) Watches. 

DIACON, T.'J., PILS,Terreaux 

de Chantepoulet 11, Geneva (1) 

Watches. (2) Bepeating Watches. (3) Move- 
ments and Details. 

GOY & BLANC, Geneva.— Im- 
proved Chronometers, marking one-fifth of a 
second. 

L'HUILLIER, L^ON*, Gteneva. 

—(1) Watches. (2) Speciality in small watches 
for travelling. 

PATEK, PHILIPPE & CO., 
Geneva. — Inventions and Improvements con- 
nected with watches and chronometers. 

STAUPPER, ^OlS, & CO., La 
Chaux de fonds.— (1) Watches and Chrono- 
meters. (2) Bepeating Watches and other 
forms. 

WEIDEMANN, , Geneva.— 

Watches, Chronometers, Movements and details. 

GROUP XXVIII. 

AMSLER-LAPPOJJf, PROPES- 
SOR T., Schaffliausen.—Plani meters and 
Integrators. 

GROUP XXX. 
LttTHI, E., Bern.— School Table, 



DIVISION IL 

GROUP XXXII. 

HUNI & HUBERT, Zurich- 
Invention for improving the tone of Pianos. 

LATTGDORPP & PILS, Ge- 
neva. — Musical Boxes. 

PERRBLET & CO., Geneva.— 

Musical Boxes. 

PBRRILAT, , Geneva.— 

Musical Boxes. 

KARRER & WOHinJICH. 

Teufenthal.— Musical Boxeg. 
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Advfertisements. 










The Table d'Hote is Open to Non-SepideB 
from 6 pjQ. to 8.30 



' PORTLAND PLACE, LONDON, ^ 

THIS COSMOPOUTJljl HOTEL ACCOXMOPATES ilOO M 
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OTBER FOREIGN EX- 
HIBITORS. 

BAST CENTRAL GALLERY. 

2633. VOK STSIB^AECKEB* 
BARON F., iJauban, Silesia, FiTussia. 
-Patent Governors. (Group 4.) 

2633. LINKE, H., Machine Building 
Institute, Preistadt, Silesia.— Patent Pa- 
rallel Screw Driver. (Group 10.) 

2^ TiTTTSTNER, CARL, Ijeipzlg.— 

Firing Iron, with moveable numbers. 
I , (Group 17.) 

I 2635. AGRATI, li., & CO., S. Fietro 
aPatiemo, 11 via Gasoria, Naples.— 

(Particulars Required.) 

BAJCKER, P. Is., Everdingen, 
Netheilands. — Improved Sheave - making 
Machine. (Group 4.) 

2637. RASQUTN', ISrOORE, Li^ge.— 

I Driving Belts for engines. (Group 4.) 

I 2638. GREVBH-, H., Napl©8.-(1) New 

Cbamber Stove. (2) New and Economical 
Hygiene Carbons (Vegetable). (Group 16.) 

^2639. AI-MQVIST, PBTDOIiT T»oa. 
gtockhoUn (Agent, K A. GBOTH, 30 
™8bury Pavement, London, E.C.).— 
wiproved Apparatus for indicating and regula- 
ting the speed of engines. (Group 4.) 

264a NORDENPELT, T., 53 ParUa- 
laent Street, London, S.W.— New Method 
^ Casting frona wrought iron and steel. 

(Group 2.) 

.3642. BLAT, E., 269 Rue St. Honors, 
wis (Agent, P. MITTOH', 69 Oxford 
Street, Londoxi, W.). — Apparatus for Sup- 
porting and Heating Dishes. 

^ 2643. SACKUR, DR H., Neander str. 
1 86, BerUn (Agents, BECKMAITN & 
PO., 4 South Street, Pinsbury, E.C.).— 
Polishing Machine for nickelplated articles, &o. 

(Group 10.) 

^a$44. SCHMlTZLBm, P., Munich, 
Bavaria (Agent, L. A. GROTH, 30 
^sbury Pavement, London, £.C.). — 

Improved Safety Brake, for elevators or lifts. 

(Group 11.) 

^2645. HEYLANT), MONSIEXJR LB 
CHjfvALIER, Via Santa lladegonda 
12, Milan.— Ball Filter with siphon. 

(Group 28.) 

2646. TRAG^NEB, P., Dreihunken, 
Austria.— Refrigerator. (Group 22.) 

2646. TRAG-KER, P., Dreihunken, 
Axistria, — ^Improvements hi materials for 

(Groups.) 



2647. POOTBIGtroi^, JiLAlT BAP- 
TIStE, Rue Turbigo 14, Paris.— 
Cameo, in three colours, mounted in ^old. 

(Group 19.) 

2648. PALMER PRiSRES, 81 Rue 
d'Aboukir, Paris.— Iron Pottery. 

(Group 23.) 

2649. CONTI, ALPRED, Via Gima- 
bue 6, Florence.— Ceramic Art Reproduc- 
tions. (Group 18.} 

2650. MONTEIRO, MARIAN-A, 7 
TTill Boad, Abbey Road, London, K.W. 

— (1) Artistic Pottery [Portuguese]. (2) 
Figures pjational Costumes]. (3) Caldas 
Ware. (4) Terra-Cotta Articles. (Group 23.) 

2651. BELANNON PILE CO., Berlin 
(Agents, P. & P. SCHAPER, 1 Golden 
Square, London, W.).— The Shannon File. 

(Group 26.) 

2652. VOSB, ROBERT, BerUn 
(Agents, P. E. BECKER & CO., 34 
Maiden Lane, Covent Garden, London, 

W.C.). — (1) Induction Electrical Machines. 
(2) New Improved Patent Hygrosoopes. 

(^Group 13.) 

26_53. DANZIGER CELLULOSE FAr 
BBiS:, Dantzic (Agents, G. F. GBEESST 

6 CO., 3 George Tard, Lombard Street, 
London, E.C.). — ^Manufacture of Chemical 
Wood-pulp for paper-making, soda process. 

(Group 26.) 

2654. BADISCHE AimilN AND 
SOI>A PABBIS: (TBE), LUdwigshafen 
on Rhine and Stuttgart (Agent, H. 
BECK, 22 Bush Lane, Cannon Street, 
Iiondon, E.C.). — Colouring matter and inter- 
mediate products or materials used in theur 
manufacture from coal-tar. (Group 14.) 

2655. MEUIflEB, E., 31 BueMau- 
beuge, Paris (Agent, A. ]fitACR±fi, 19 
Hop Exchange, London, S.S.). — Boots 
made with one piece of leather. ((^roup 18.) 

266a BEATTMH, W., Boulogne (pare 
of P. MITTON, 68 Oxford Street, Lon- 
don, W.). — Patent Pumps for wine and beer. 

(Group 11.) 

2661. MAYRHOFER) C. A., 3 Nuss- 
dorferstrasse, Vienna(Agent8, HARBIS 
&; MILLS, 23 Southampton Biiildings, 
Xjondon, W.C.).— (1) Electric Transmissions 
for railway telegraphs. (2) Registering Ap- 
paratus. (3) Pneumatic Clocks. (4) Electro 
Clocks and Apparatus. (6) Pneumatic Tram- 
way Motor. (6) Self-acting Air Compressor. 
(7) Pneumatic Voting Apparatus. (8) Obser- 
vation Balloon. (9) Auto-Electric Safety 
Apparatus. (10) Correspondence Distributor. 

(Group 3.) 

2662. LEROY, CLAUDE NICOLAS, 

7 Rue Daoiton k Levallois-Perret.— 
Safety Apparatus to avoid railway accidents. 

(Group 5.) 
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2665. stoiiIjWEbce: bbothebs, 

Golognoi — (1) Chocolate Cooling Apparatus. 
(2) Patent Cocoa Roaster. (8) Machines for 
making lemonade and bonbons. (4) Patent 
Mixer and Grappled Boiler. (Group 17.) 

2664. BUCKINOBIaM & SONS, Rue 
Terre-Neuve, Brussels. — Pine Art Pumi- 
ture. (Group 22.) 

2665. IF8BNS, F. ENKB, Copen- 
hagen (Agents, ABUP BROTHERS, 
120 New Bond Street, London, W.).— 

(1) "Implements for manufacturing pottery 
and statuary in terra-cotta. (2) Products and 
Designs. (Group 23.) 

2666. MADER, H., Isny, Wiirtem- 
berg (Agents, ATKINS & NISBET, 1 
Water Iiane, G-t. Tower Street, London, 
E.C.). — Patent Arrangement for changing dry 
plates. (Group 29.) 

' 2667. MAGYAR & CO., Neu-Fest 
(Agents, BIJSCH & CO., 11 Ob.Donaa- 
strasse 63, Vienna).— Cyclometer. 

(Group 18.) 

' 2668. GRAPPY, A., & L. WADACK, 
Berlin ; and 4 3 Lon don Wall, London, 
E.C. (Agent, A. WRESCHNER, 48 Lon- 
don Wall, London, B.C.).— Universal Tele- 
meter. (Group 28.) 

2669. DUVAL, ARTHUR, 11 Rue 
Reciurt, Faris. — Improved Microscope. 

(Group 28.) 

2670. BERGER, DR. E., 68 Glacis- 
strasse, Graz, Austria. — (1) Keratciskop. 

(2) Lokalisations. (8) New Refractions. (4) 
Ophthalmoskope, &c. (Group 28.) 

2671. BOHRMANN, LEOPOLD, 
Berlin (Agent, A. GUERLIN, 28 
Felham Flsioe, London, S.W.).— Micro- 
scopes. (Group 28.) 

2674. AUBBRLEU-OSTERLAG, P., 
Frankfort, Germany (Agent, G. NEU 
MANN, 10 Bull and Mouth Street, 
Iiondon, E.C.). — Coffee Machine. 

(Group 17.) 

2675. SCHRABETZ, C, 2 Deutsoh- 
meisterplatz, Vienna. — Apparatus for pre- 
venting the unsteadiness of gas-light. 

(Group 4.) 

2677. MENANT, F. H. J., Rue Pigalle 
21, Faris.— New system for covering roofs 
with metallic tiles. (Group 3.) 

2678. PROMM, T., 87 Langestrasse, 
Frankfort, Germany. — ^Bilberry Wine. 

(Group 17.) 

2679. WBIITER, T., & SON, Vienna 
^gent, W. HIR8CHPELD, 160 Oseney 
Crescent, London, N. W.). — Preserved 
Pressed Yeast. (Group 17.) 



2680. LTEBRElCa, OSCAR, DB., ; 
Dorotheenstrasse, Berlin. — Improveme 
of bad tobacco. (Group I 

2681. ROTH, LUDWIG, Wetzla 
Germany (Agent, CHARLES STB( 
MEYER, 45 Mildmay Chambeii 
London, E.C.). — Manufacture of cement f re 
slag and raw or burnt lime, &c. (Group 3 

2684. MERPELD, J. L., 7 Saval 
GajHiens, London, E.C.— Moss Litter. 

(Group 

2685. SIMON, H., & CO., Hai 
Strasse 56, Berlin (Agent, F. B0£ 
53 Queen's Road, Bayswater, W.) 

Desks and Sample of an Oak Window wl 
patent safety fasteners. (Group 2lj 

2686. RUSCHEWEYH & SCHMID 
Langenbls, Silesia, Germany (Agei 
P. BORN, 58 Queen's Road, Ba: 
water, London, W.).~Patent Expand 
Tables. (Group ^ 

2687. PRANCON, EMMANUEL. 
Rue de Frovence» Paris; and Hd 
Elms, Wimbledon, Surrey. — (1) 

System for inflating balloons. (2) To;s. 

(Group! 

2688. DRYER, ROSENERAKZ 
DROOP, Manufacturers, Hanoi 
(Agent, P. BORN, 53 Queen's Bo 
Bayswater,London,W.). — Manometersj 
Fittings for steam engines, &c. (Grou| 

2689. REBICEK, GUSTAV, Prag 
Austria. — Improvements in barometers 
thermometers. (Group 

2691. LUCKHARDT & ALT! 
Cassel, Germany.— (1) Pantagraph. 
Precision Planimeter. (8) Linear Bol 
Planimeter. (4) Integrator. (5) Tachynu 
(6) Theodolite. (7) Levelling and Drar" 
Instrument. (8) Diaptrograph. (0) 
curial Powder Balance. (10) Densiml 
(11) Various Apparatus. (Group 

2692. RttHR, PRANZ, Teplitz, Bo 
hemia, Austria. — Patent Spring Blinda. 

(Gionp*; 

2693. COMPAGNTB PRAN^AI?* 
DU CELLULOID, Paris and 8taiM 
(Agents, C. ERHARDT & CO., 88 « 
89 Brooke Street, Holbom, London, 
E.C.).— Celluloid and Ohromolithe. 

(Group 2L, 

2694. TANI, VINCENZO, Piawa dft 
Municipio, Naples.— Patent Dental Ap 
pliances. (Group 2i 

2695. ROLLA, C. G., 8 Piazza 81^ 
colozio, Genova (Agent, VIWCBxn 
RIORDAN, 1 Whiteley Road, Upp« 
Norwood). — Regulator of very simple oja 
struction, enabling any one to vary the vw« 
city of a machine without endangering the tfj 

(Groups.. 
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^696. TiATIlTTZ, Ii. & E., Bemda in 
Thiiringen. — Anti-Gout Bheumatic Pine 
Woollen Clothing and Preparations. 

(Group 19.) 

2697. MXTIiIiEIt, T. H.» Bilderdyk- 
Btraat 1^, Gravenhage, Netherlands. — 
Drawings and Plans of Steam Tramways. 

(Group 3.) 

2698. WHiIiS & SE(3-AIt» Boyal 
Exotic Nursery, Onslow Crescent, 
Boutli Kensington, London, S.W.— (1) 
The Alexandra £leotric Bouquet (2) Elec- 
tric CJoat Flower, and various other floral 
adornments for ladies and gentlemen, all illu- 
minated by the electric light. (Group 1.) 

r 2690. VENICE & MintANO OIiASB 
AND MOSAIC CO. (THE), Iiimited, 
90 St. James's Street, Iiondon, S.W. — 

Venetian and Murano Glass and Venetian 
Enamel Mosaics. (Group 23.) 

2700. BOSEL, F., & A. BUIDANT, 
16 Hue Neuve, Brussels ; and 7 Mill 
Street, Hanover Square, lK>ndon, W. — 
A Suite of Drawing Boom Furniture with 
patent yamish. (Group 22.) 

2701. CHABEUjI, J. A., & CO., 124 
Bua Augusta, Lisbon ; and 31 St. 
George's Place, Hyde Park Comer, 
London, W. — Ceramiques and Statuettes 
[Portuguese]. (Group 22.) 

270Z. MITAB, B., Czvetkovics in 
Bssegg (Agents, BUSCH & CO., 11 Ob. 
Bonaustrasse 68, Vienna).— Patent Auto- 
luatic and Water Begulating Weir. (Group 3.) 

2702. MONIER, JOSEPH, 191 Bue 
de la Pompe, Paris. — Iron and Cement 
Sleepers for railways and beam for bridges. 

(Group 3.) 

2703. DENE, HANS, 7 Gtoldsohmied- 
gasse, Vienna (Agent, A. SANTI, 115 
.Strand, London, W.C.). — Patent Improved 
Cross-stitch Sewing Machine. (Group 18.) 

2704. FBITSCHB, GUSTAV, Scho- 
nan near Neutitschein, Moravia (Agent, 
Pi BOBN, 63 Queen's Boad, Bayswater, 
London, W.). — (1) Improved Method of re- 
fining beetroot sugar-juice. (2) Specimen of 
aPorge and Blower. (Group 17.) 

270s LEGBAND, J. SIMON, Bers^, 
Kord, Prance.— Apparatus for forcing or 



germinating grain, &c. 



(Group 1.) 



2705a. LIST, AJDOLPH, 1 Platgwitzer 
Strasse 1, Leipzig. — Saccharine made from 
coal-tar. (Group 17.) 

2706. MAUL, W., Dresden (Agent, 
H. HITND, 128a Queen Victoria Street, 
London, E.C.). — Patent Envelope-making 
Machine^ producing 1500 envelopes per hour. 

(Group 26.) 



2707. BEGIDOB, MANUEL, Ma- 
drid; and 21 BiUiter Street, London, 
E.C. — ^Improvements in Apparatus for dis- 
tributing blast to blast furnaces and cupolas, &c. 

(Group 2.) 

2708. LANDBETH, C, & ISIDOBO 
BENIS, Valencia, Spain (Agent, A. 
M. B JUBADO, 21 BiUiter Street, 
London, E.C.). — ^Lnproved Apparatus for 
admitting and regulating the blast of air in 
oupolas and other similar melting or smelting 
furnaces. (Group 2.) 

2709. PIA, JOSEPH, 7 Bue Caillie, 
Paris (Agent, A. MACEXB, 19 Hop 
Exchange, London, S.E.).— (1) Machine 
for filling and corking in one operation. (2) 
Patent Corkscrews. (8) Pneumatic Pump for 
transferring all kinds of liquids. (Group 17.) 

271a PODANY, PBANZ, 114 Haupt- 
strasse, Hemals, Vienna (Agent, CABL 
LEHOFEB, 40 Grange Boad, Ber- 
mondsey, London, S.E.). — ^A tool replacing 
files and rasps, called Fa9onneur. (Group 24.) 

27ZZ. FBEEDE, LIEUT. C, The 
Hague, Netherlands. — Night and Fog 
Signalling Apparatus for the international 
signal book. (Group 3.) 

27x2. HOBSESHOE MANUF AC- 
TOBY OF COPENHAGEN, Copen- 
hagen, Denmark.— Horseshoes. (Group 3.) 

27x3. LACOMBE, E. J. B., k Chatil- 
lon,Loing, Loiret, France.— Patent Pre- 
ventive and Curative Pad. (Group 6.) 

2714. PABISE, ACHILLE, 100 Bue 
de Chaxonne, Paris.^Safety Locks. 

(Group 24.) 

27x5. HOLLANDIA, FABBIQUE 
DE PBODUITS DE LAIT, Vlaar- 
dingen, Netherlands. — Preservation of 
Milk without sugar. (Group 17.) 

2716. JOACHIM, EMTL, Berlin, 
Ph.D., Works of Art Factory of 
Hamburg, Altona. — New method of pro- 
dpcing a metallic lustre in majolica ware. 

(Group 23.) 

27x7. GBACH, E. TBIEB, Bhenish 
Prussia (Agent, P. BOBN, 58 Queen's 
Boad, Bayswater, London, W.).— -Trans- 
parent Mosaic Painted and Stained Glass. 

(Group 23.) 

2718. DUVIGNEAU, O ., & CO., Ma- 
jolica Works, Magdeburg, Germany 
(Agents, THE GEBMAN MAJOLICA 
CO., New Oxford Street, London,W.C.). 

— (1) Majolica Chimney Mantels. (2) Wall 
Decorations. (8) Tiles. (4) Pedestals. (5) 
Fountain and Artistic Pottery. (6) Closed* 
Stoves. (Group 23.) 

2719. BBAUN, HBNBY, 85 & 86 
Bathbone Place, Oxford Street, Iion- 
don, W.C. ; and 20 Bue Notre Dame 
des Victoires, Paris. — Fireproof China 
adapted to cooking utensils. (Group 2^.) 
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2720. SIEMENS, 3S*., Glaas Works, 
Dresden (Agents, J. BATT & CO., 88 
Old B;:oad Street, Ijondon, E.C.).— (1) 

Hard Glass. (2) Cochrane's Patent Easy 
Opening Globe Stoppered Bottle for aerated 
liquids. (Group 23.) 

a7ai. BOISTHEFIS, Ii., Valence d'Agen 
(Agents, GABNEB & CO., 18 Queen 
Victoria Street, liondon, E.C.). — Electro- 
Miignet with spherical centre for use in the 
conbtructiou of dynamos and electro-magnet 
machines. (Group 13.) 

2722. WIIjPE, C, FUiS ^ CO., 26 
Bne Xfitngier, Paris (Agenta, GABNEB 
Si CO., IS Queen Street, Iiondon, E.C.). 
— (1) Dynamo Machines. (2) Incandescent 
Ltopa. (Group 16.) 

2725. MAIOHE, liOniS, 3 Bue IjouIs- 
le-Grand, Paris. — (1) Telegraphic Appli- 
ances. (2) Reproduction of precious stones. 

(Group 13.) 

2724. NOEDENTELT, T., 53 Parlia- 
ment Street, London, S.W.— Universal 
Dynamo Machines, invented by Mr. Jonsson, 
and made at Stockholm. (Group 13.) 

2725. CXiEBC, LOUIS, 80 Avenue des 
Vemes, Paris. — (1) Electric Sun Lamp. 
(S) Clerc and Bureau's Dynamo. (Group 13.) 

2726. PLACATE, G.» 56 Bue des Tour- 
nelles, Paris. —(1) Electrical Appliances. 
(2) Galvanic Apparatus. (3) Engraving on 
Glass. (Group 13.) 

2728. BABANT, A., & CO., 3 Bue 
Louis-le-Grand, Paris.— Electrical Appa- 
ratus. (Group 13.) 

2729. WOLF, JOHANNES, Szepes 
Iglo, Hungary (Agent, L. A. GBOTH, 
80 Finsbury Pavement, London, E.C.). 

— ^Insulators and Poles. (Group 13.) 

2730. OABETTE, G., 27 Boulevard de 
Oouroelles, Paris.---(1) Electric Lamp. (2) 
Intensity and Potential Governor. (8) Mer- 
cury Brake. (4) Dynamo. (Group 13.) 

2731. SAnZE, E., 48 Bue Folie 

Ikferecourt, Paris. — Inventions and Improve- 
ments in the manufacture of French clocks and 
timepieces since 1862. (Group 27.) 

2732. ANTOIIOS FB^BES, Besan- 
oon, France (Agents, HENBY JOHN- 
SON & SONS, 39 Great Tower Street, 
London, E.C.). — Improved Keyless Watches. 

(Group 27.) 

2733. MilLLEB, A. E., Schrottgasse 
166, Passau, Bavaria. — Watches and 
Chronometers. (Group 27.) 

2734. BEHA, J. B., & S6nE, Eisen- 
bach. Slack Forest, Baden (Agents, 
CAMEBEB, KXJSS, & CO., 56 New 
Oxford Street, London, W.C.).— Cuckoo 
Clocks. (Group 27.) 



2735. CHBIffTOPHEBSEN, CHJ 

Christiania, Norway (Ag^iits, $JS\ 
^XJMBECfi: & CO., 66 Mark Lan 
London, E.C.). — ^Improvements in the stri 
ing works of clocks. (Group % 

2736. MASBTTI, BABTOLOMB 

Via Mazzini 71, Bologna, Italy.— ( 

Electric File of great duration, for use 1 
telephones and domestic electricity, such < 
belk, clocks, &c. (2) Table Pendulum Glod| 

(Group 2I 

2738. TUBNEB, B. B., 81 Bi^ J 
ICidi, Brussels; and The Hermitajfl 
Andover Boad, Newbury.— Daily huifl 
tor. (Gtoop 2l 

2739* B XT N G, Q., Cop^hafl 
(Agents, SOBENSEN ISROTWM 
33 Great Tower Street, London, aQI 
— (1) Reautography. (2) Patent Bain Gi^l 
(3) Sinus Scales. (4) Automatic Oartrinl 
Case. (5) Patent Seit-registering BaromeM 

(Group 

2740. SUTEB, S., Basle» Switaeriafl 

(Agent, J. B* QhOT^ 18 BuflkinghJ 
Street, Strand» London, W.C>.—fl 

Combinations of Lenses lor photognipliyt giv 
plane linages witU the full aperture. (^) H« 
power Lenses for astronomy. (Group 

2741. DOBBEL, JOHN, SaAoneniM 
Berlin; and Savoy £touse, 115 Stran 
London, W.C. (Agent, A. SANTI, m 
Strand, W.C.>— Jb'ountains. (Group M 

2742. ADEMBK, ANTON, 12 
gasse, Vienna (Agent, A. SANITI, IM 
Strand, London, W.C.)--Perfuniery, 
&c. (Group « 

2743. CHBBUBINI,OAV.CJiAUJ)a 
MiuOB OJP ABTIXjLEBY, Piasj 
bolferino> Turin.— Geograpiiioai Wall Aw 
in Belief, for use in sclioois. (Group 39 

9744. BOGGEBO, C, Via Lentasio I 
J^dixan.— <1) Field Telephone or Alaxm M 
phone for telephonic and telegrapliic cod 
spondence. (2) Telephonic Bells, (d) MoM 
Acoustic Telegraph. (Group, 
« 274s PIANESB, PBOP. GENNA^ 
8 Via Massena, Turin. — ^TalomeW/^ 
nese, an apparatus to measure the absoiption a 
physic for bronchial and pulmonary <h***^«v 

(Group »•) 

2746. DE MABTA, CAPT. SAiVA- 
TOBE, SaUta PiroazoU 10, Naplfi*-; 

>iew System of PropuLsion and Steerage » 
IShips, known as the Screw Kudder. (Uroup *•) 

2747. BIGNOH, ENBICO, 8 .^i* 
Ceisa, Borne.— New System of Stereotypfflgj 
and its new applications. (Group W 

2748. JACOBI, SAMXJEL M., 61 BuJ 
Daupliine, Paris; and 96 liimburg 
Boad, Clapliam Junction, London 
S.W.— (1) Artistic Reproductions, as apF"*^ 
to chromo- typography, lithography, a^^^ 
graphy, wood-engraving, &c. (2) 
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Drawings in water-colours and papier quadrille, 
adapted to the above printing processes. 

•(Group 26.) 

27^9. VTDAL, li&ON, 8 Bue Talma, 
Paris. — Photochromie. Improvements in photo- 
graphy as applied to decoration. (Group 29.) 

275a FUMAT, VICTOR, — , France 
(Agents, G-AKNTBR &; CO., 18 Queen 
Victoria Street, Iiohdon, B.C.).— Patent 
Safety Mining Lamps. (Group 2.) 

2751. ATTOUT-TAIIiPER, & J. 
CLAYTON, 63 Rue du Moulin de la 
Pointe, Paris.— (1) Gelatino-Bromide. (2) 
A frame containing a Model in Colours. (8) 
A Proof after our new process. (4) A Proof 
after the ordinary process. (Group 29.) 

2752. JACOBI, S. M., 61 Rue Dau- 
phme, Paris; and 26 Ijimburg Road, 
Clapham Junction, London, S.W. — 
Artistic Reproductions, as applied to Chromo- 
typography, Lithography, Zincography, Wood- 
engraving, &c. Original drawings in water 
colours and papier quadrille, adapted to the 
above printing processes. (Group 26.) 

2753. GREVE, WIIiHEIiM, Berlin 
(Agent, WALTER KONSCHEL, 48 
Pish Street Hill, London, E.C.).— Litho- 



graphy. Facsimile reproduction of water-colour 
drawings, geographical maps and plans, &c. 

(Group 26.) 

2754. RECK, A. B., 155 Gk>ther8gade, 
Copenhagen (Agents, CAPITO & 
HARDT, 28 Queen Anne's Gate, West- 
minster, London, S.W.).— Disinfecting and 
Prying Apparatus. (Group 3.) 

2756. POLITI, ALESSANDRO, Via 
Camevale 65, Girgenti, Sicily. — Photogra- 
phic Camera*. (Group 29.) 

2758. ACHILLE, THOMAS, Nantes, 
France. — (1) Variable Proportional Scale. 
(2) Permutator for electric batteries. (8) El- 
lipsograph-Bisector. (4) The art of directing 
oneself at night time, teaching officers by a 
simple mechanical effect to direct themselves at 
night during a campaign. (Groups 3, 13, 80.) 

2759. MOSCARIELIiO, PROP. GIU- 
SEj?PE, Largo AveUino 4, Naples.— (1) 

Four Strips on Tobler's system in wood or 
paper, each with five letters, for use in infant 
schools and elementary classes. (2) Farini*s 
Gassettina with moveable letters, with twenty 
compartments to contain each ten copies of the 
same letter, with a desk. (8) Syllabarium for 
gradual reading. (Group 8 
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THE SMITH 

AMERICAN ORGAN 

COMPANY 

Is enabled to exhibit only Three Organs of its 
famous manufacture, but at the London Branch 
House, 

No. 59, Holborn Viaduct, E.G. 

Will be found an Extensive Stock of all the 
Instruments displayed in the Company's Cata- 
logue, embracing Organs designed for 

USE IN THE DRAWING ROOM 
USE IN THE COTTAGE, 
USE IN THE CHURCH, 
USE IN THE CHAPEL. 

Or for any possible purpose when the employ- 
ment of an Organ may be desirable. 
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DIVISION ll.-MUSIO. 

By W. Barclay Squire, B.A., Cantab. 

In examining the orchestral scores of works composed at the beginning of the present centnrj, 
there appears at first sight to be but little difference between the constitution of the orchestras 
for which they were written and of those of the present day. The Introduction to Haydn's 
* Creation,' the first public performance of which took place on March 19, 1799, and which was 
heard in London in the year following, is scored for two trumpets, drums, three trombones, 
two clarionets, two horns, two oboes, two flutes, two bassoons, a double bassoon, first and second 
' violins, viola, violoncello, and double basses, a combination which may still be taken as 
representing a normal full c»x!hestra. Instruments such as the viol d'amore, the viol da gamba, 
the oboe d'amore, and the oboe da caccia, which are of not unfrequent occurrence in the scores of 
earlier masters, had by this time disappeared from the orchestra, and were as thoroughly 
obsolete, if not more so, than they are at the present day. It was with an orchestra constituted 
much the same as that used in Haydn's * Creation ' that the great masters who flourished in the 
latter half of the eighteenth century and the first thirty years of the nineteenth obtained all 
those surprising effects of instrumentation which modem audiences still admire, and it is such 
an orchestra — reinforced indeed by special instruments for obtaining specisd effects — ^whioh 
forms, so to say, the material which a modem composer has at his command. But though upon 
paper there appears to have been but little change in the constitution of the orchestra during 
the present century, yet the actual tone produced by the instruments 
must, with almost the single exception of the string band, be very Ths Strinq Bakd. 
different now to what it was in the days of Haydn, Mozart, and 
Beethoven. Instruments of the violin class, indeed, have undergone no material change, and 
though occasional would-be improvers have attempted to make alterations in the shape of 
the belly, back, and bridge, with the exceptions of a lengthened neck, reduced in size and 
set at a more acute angle, and the increase in size of the bass bar, necessitated by an altered 
mariner of playing and a higher pitch, the repeated failure of these efforts shows that the form of 
these instruments must be regarded as definitely settled. The best violins made now are those 
which most closely conform to the instruments made by Antonio Stradivari at Cremona more than 
150 years ago. On the other hand, in no instmment in the orchestra has there been more 
change made than in the flute, which from being one of the most imperfectly constructed of wind 
instruments, has become almost the only one to which scientific principles 
have been rigorously applied. The flutes in use at the beginning of the The Flutb. 
present century were usually made with four, and occasionally with six, 
seven, or even eight keys — the latter number being that adopted generally in instruments of 
this class at the time of Boehm's improvements — and the holes were placed without regard to 
the proper theoretical position for the production of the notes, b\it simply wherever was most 
convenient for the fingering. The keys themselves were generally square, and covered with 
leather pads, the notes were not properly vented, and the instnmient, as was only to be* expected, 
was not only very difficult to play in tune, but very deficient and unequal in tone and power. 
The alterations which Theobald Boehm introduced were founded on the principles that the 
holes should be as nearly as possible equal in size and that the keys when in repose should be 
open instead of closed. To these improvements were added the adoption of a new bore, in 
which the body and foot are cylindrical, while the head-joint is in the form of a truncated cone, 
by means of which a distinctly different quality of tone is imparted to the instrument. . The 
alteration effected by placing the holes in their theoretically correct positions entailed a change 
in the fingering, and the keys, instead of being fixed on wooden supports, are now moimted on 
cylindrical tubing supported by small pillars with a complex action in order tq^bring them 
under the fingers, whilst the proper venting of every note }a seoured by the keys over tJ^e hole 
below the one giving the note bei|^g left open. The 0I4 conie^l, flute is still retained \^ }:f^i^rj 
b^nds, bi^t the much more perfect in8tr^m©^t described aboye k now in |©»©rftl 
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In another olasB of wind instruments, viz. those in "which a column of air is set in 
vibration by means of a reed, the improvements effected during the present century have 

not been of so marked a character as those which have taken place in 
The Oboe. flutes. The oboe, a descendant of the mediaval discant schalmey, was 

first used as such in the orchestra of the Paris Opera in 1671 ; but at 
this time it was constructed without keys. In 1825, according to a method published at that 
date in Vienna, the keys were nine in number, besides one to facilitate the production of 
sounds in the octave higher. Triebert, of Paris, and others, have attempted to apply to these 
instruments Boehm's system of placing the holes in their proper theoretical position, but it has 
been found that this alteration so changed the character of the tone as to render the improvement 
dubious and unacceptable. But though the oboe still continues in this respect to be constructed 
on empirical principles, it has during the last half century been the subject of many improve- 
ments in the mechanism of the keys, rendering it now an extremely 
The Bassook. complicated and elaborate instrument. Similarly the bassoon, which may 

be regarded as a bass oboe, has been much modified by recent makers, 
most of whom are French or German, though in the case of this instrument the differences 

in construction and method of the keys and fingerings are so various that 
The Cor Anglais. no settled model of it may be said to exist. The cor anglais, which is 

virtually a tenor oboe, has followed the oboe in improvement. It ym 
used by Gluck in Yienna in 1767, but was not heard in Paris until 1808, since when it has 

become of frequent use for the production of particular effects. The 
The Clabiket. clarinet, which differs from the oboe in the column of air being set in 

vibration by means of a single, instead of a double reed, is an instru- 
ment of comparatively recent adoption in the orchestra, having first been used to any great 
extent by Mozart, and go late as the year 1791 was constructed with only six keys. In 1810 
seven more were added by Iwan Miiller, since when the improvements it has undergone have 
been more or less experimental in character. In 1842 Boehm's system of movable rings was 
applied by a Parisian maker, Buffet, but the older form of the instrument is still that which is 
generally in use, the application of Boehm's invention being considered to be of tro elaborate * 

nature, and rendering the mechanism very complicated. Other instrn- 
The Basset-hoen. ments of the clarinet family which are used in modem orchestras are the 

basset-horn, now modified into and superseded by the alto clarinet and 
bass clarinet, an instrument which, though made in Dresden in 1793, was much improved ^ 

Sax, and first used in the orchestra by Meyerbeer in 1836, when it 
The Saxhoen and Saxo- appeared in the score of * Les Huguenots.* The mention of Sax's name 

naturally leads to some reference to the remarkable series of inventioiw 

made by that ingenious family, and more particularly by its chief 
member, Adolphe. Although the instruments which bear his name are not in much use w 
English orchestras, they have been very generally adopted in military bands, and occasionally 
have found their way into the scores of distinguished composers, such as Berlioz, Meyerbeer, 
and Ambroise Thomas, all of whom have made use of saxhorns and saxophones. The latter 
may be regarded as forming an intermediate class between the oboe and the clarinet families 
the brass tube of which they consist being conical as in the oboe, but the column of air in i* 
being set in vibration by a single reed, as in the clarinet. 

In examining the changes that have taken place in the class of instruments in wljich ihe 
air column is set in vibration by the lips applied to the cup-shaped extremity of the tube, to vhich 
class most brass instruments, commonly so called, belong, it will be well to note that originally 
The Bugle Trumpet three principal instruments of this class, i.e. the bugle, the trumpet? 
French Horn, Trom- and the French horn, only produced the fundamental notes and thei' 
BONE, Serpent, & Ophi- respective harmonics, and consequently the object of successive inventofl 

has been so to alter them as to obtain a perfect chromatic scale. The 
alterations that have taken place in these instruments consist in the successive introduction 
of keys and pistons or valves, of both of which some notice will be found farther on. Anolhe' 
division of this group is that of the trombone, in which, by lengthening the column of ftU* 
means of a slide, or by the modern introduction of pistons, a succession of fundamentalfl 
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harmonics is obtained. ComiDg to the application of keys to this group, the serpent mnst be 
regarded as the oldest example of its class, but although it occurs in the scores of Mendelssohn, 
Auber, Kossini, and Wagner, it is now practically obsolete. The keyed bugle, long known in 
England as the Kent bugle (owing to its having been a favourite instrument . of the Duke of 
Kent's), was patented in 1810 by Joseph Halliday, a bandmaster in the Cavan Militia, and 
the principle upon which it was constructed was soon adapted to other instruments. The 
chief of these was the ophicleide, which was introduced in 1817, and was the heaviest bass 
instrument in use in military bands until about 1850, when it began to be replaced by the 
eaphonium and bombardon* valve instruments,^and the only saxhorns used 
to any extent in orchestras, although in military bands they have been ^"^'bombamSn' 
universally adopted. But the use of all keyed instruments has now been 

superseded by the invention (in 1815),*by H. Stoelzel, of the piston valve, and of the cylinder 
valve, its German substitute. This was an application of the trombone principle of altering 
the length of the column of air by lengthening the tube, instead of by shortening it by lateral 
openings as had been done in keyed instruments. It was first applied to the horn, but is now 
general in all this group, and by means of it a succession of instruments is in use, \thich, from 
the first soprano comet to the bombardpn, covers a range of about five octaves. Since the 
adoption of valves or pistons many inventions have been made in order to equalize the air 
passages and to make the scale correct in pitch and uniform in quality, these being the two great 
points in which the system is still deficient. 

Any review of the principal changes which have taken place during the nineteenth century 
in the chief orchestral instruments would be incomplete without some 

Thb Hasp 

reference to the harp and the drums, in both of which considerable 

improvements have been introduced. The former instrument was early in the century entirely 
remodelled by Sebastien Erard, so that tuned in C flat and raised chromatically by an ingenious 
double movement of the pedals, seven in number, it can be played upon Dbums 
in any key ; while the drums can now, by means of handles acting on the 

ring enclosing the parchment, be tuned by two or even one handle in the most rapid way, thus 
enabling them to be played in many more keys than the old system of tonic and dominant 
tuning allowed. 

Having now briefly reviewed the chief alterations which the principal orchestral instru- 
ments have undergone in th^ course of the century, it remains only to notice some of the 
chief improvements which have taken place in the keyboard instruments, the pianoforte, the 
organ, and the harmonium. At the beginning of the century the former instrument, ^ilthough it 
had already been considerably modified, retained many of the features of its immediate predecessor 
the harpsichord. In particular, its construction was entirely of wood ; Piakofoete 
and the mechanism and strings such as a modem pianist would break 

in half an hour's playing. Its tone, possessing a peculiar sweetness and charm, was totally 
distinct from that of the modem instrument, and has been so changed as to produce such a 
volume of sound that it is almost impossible now to realize the effects intended in early 
chamber music in which it was employed. The great change of the century in the 
instrument has been the gradual displacement of wood by iron, the first credit of which is 
due to William Allen, who (in conjunction with James Thom) took out a patent on 15th 
January, 1820, to counteract the tendency of pianofortes to get out of tune by a compensatory 
system of brass and iron plates and tubes, the latter acting as resistance bars. The principle 
of this invention was soon adopted for resistance by the chief makers, its utility being recognised 
as allowing the emplo^ent of much heavier strings and a consequent increased tension. 
Allen's metal tubes were soon replaced by solid tension bars. In 1824 Erard was using a 
complete system of them ; in 1827, Broadwood patented the metal string plate in combination 
with, them ; and in 1847, the same firm made the first grand piano with diagonal barring and a 
complete wrought-iron frame, adding, in 1862, an iron wrest pin-piece. Two other inventions']have 
had an important influence in the construction of modern pianos — (1) The system of cross- or 
over-stringing, which was invented by Theobald Boehm in 1831, though not brought prominently 
into notice in England before the Great Exhibition of 1851 ; and (2) the constraction of the 
frame of the instrament in a single iron casting, which was practically effected in America 
about 1838 by a German named Conrad Meyer, and was afterwards improved and developed by 
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Chickering of BoBton. These inventions were combined by Steinway of New York in 1859, ftd 
have been largely adopted by American and German makers* both for grtind and npright |HanM 
The tension of grand pianos made on this system reaches the enormous strain of at least 25 tons 
Limits of space preclude more than a passing reference to inventions in pianoforte actions, a 
which those of Womirai -and Erard in the present century have been the chief. The uprigh) 
pianoforte, in its modern form, is one of the mo^t important descendants of the old harpsichod 
which has been developed during the present century. It was invented by John Isaac Hawkius 
an Englishman resident for a time at Philadelphia, U.S.A., who patented it in England oi 
13th November, 1800, but was rapidly improved by different makers, and the same principla 
as already mentioned, were applied to it as to the grand piano. Hawkins should have the 

credit of being the inventor of the iron piano frame. With regard to the 
The Obgan. organ, tho alterations in its structure may be briefly summarized u 

follows : — (1) Methods of lightening the touch, either by applying pneumatic or electric action; 
(2) inventions to regulate the various pressures of wind on the different registers ; (8) improve* 
ments in the harmonic stops; (4) the introduction of the pneumatic tubular tranfflniaion 
system (which is simply a long tube with valves at one end, through which compreaged nir 
is admitted, raising a loose membrane at the other end, and thus enabling an organ to 1m 
played at a long distance from the keyboard) : and (&) improvements in the blowing apparatoai 
by which water or geCs is employed as the motive power instead of manual labour. The remariabta 
improvemepits in the class of free reed keyboard instruments known as harmoniums and Afflerioj 
organs must be dismissed in a few words ; both these instruments are virtually inventions of th^ 

present century. The harmonium was completed as an invention 1^ 
^^^tc^N 'orga^ Debain, a Frenchman, in 1840 ; but the expressioji, which pennita 

ing intensities of sound, was subsequently added by Alexandre, 
now popular American organ, in which the wind is sucked instead of blown, was introduced 
Mason and Hamlin of Boston, U.S.A., about the year 1860. 

In conclusion, a few words must be said about the engraving and printing oS music darl 

the 19th century. With regard to the latter, the improvementg 
Music Engbaviso and t printing music from movable types have been very much the same 
PaiNTiNG. those in ordinary printing. The types are set up separately and st^ 

typed, after which the slurs and ties bre put in and the plate is printt 
corrections having to be made by cutting out the mistakes from the stereotyped plate. H 
system is employed very largely in England for the production of cheap editions of vd 
which have a considerable sale, but abroad it is almost entirely confined to publicatiom i 
which musical examples are required in a large body of letter^press. The engraving of maaxA 
plates has, on the other hand, until within the last few years, been carried to a greater degretl 
perfection on the Continent than with us. The English system consists in engraving thenni^ 
on the pewter plate directly from the manuscript, after which the plate is sent back to tM 
pewterer to be "beaten," i.e. to have all the irregularities removed from the surface befoieitlj 
transferred to the stone. In Germany, on the other hand, more attention is paid to appe»i*D^ 
and regularity, and also to the elegant shapes given to ihe notes and rests. Another adwt^ 
of the German system is that the workmen beat their own plates. This system was iviK^^ 
by German workmen about twenty years ago, and though it demands more skilled labonr than 
the English method of engraving, the results it produces are infinitely superior, and its geneid 
adoption can only be a matter of time. The platep are transferred to lithographic stones, tNsa 
which the printing is done on paper, by means of litho-printing machines, for which ntesm h» 
only been used comparatively recently. Fine editions, such as thoser'of the Handel nfld ^ 
Societies abroad, or the Purcell Sooie^ in Engiandt are piinted directly from thfe |)lates. 
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SINCE 1800. 



Botimda OrfMi Works, Oamddn Town^ 
Iiondoa* IT.W.^l) Patent Orean. (2) 
Eleotrio and Pneamatio. (d) Grand Blowing 
Apparatus. (4) Improvements ia the pneu* 
matic lever. 

BAHiinr, W. ILi &s CO.» Alblon 
WotkB, Bftlfoxti^ Manohfliter.-^^Boiiey's 
Patent Organ BloWer^ blowing the bellows of 
the atgaa exhibited bj MeiBi& Bishop & Sons. 

3502. dlBttO^ A B6ir, Maryle- 
bo&e Road, IiOjidoli, If . W.-^Ohntoh Orgt^A 
^th separate oonsole on Bishop's tubular pneu- 
ntttio system, oombining in one instrument the 
ad?antagei of the philhahnonio ahd normal 
pitehes. 

3Sp^ JONES, ttEEWhlT, A SOlTS, 186 
Tmam Aoad, Bouth Kdnsin^ti, Ijon- 
cbn, 8.lAr.— Church Organ, with three manuals 
and thirty-seven stops. It has a remarkably 
light touch HTlihout pneumatic aetion, and a 
newly invented oomU&atioii movement 

3504. WSDIiA^, HENBT, i Berk- 
ley Road, tionddti} IT.W.— Organ of three 
Manuals, 32 stops, Wedldke's new patent pneu- 
matic. Wind supplied to this model by Wed- 
|lakB*B improved double-actidh feeders. Wed- 
lake's new patent pneumatic pedal attachment 
to pianos. 

JK05. BAMPOaB, HBIfteY, 16 
wEi{e liion. Street^ Fentonville, Ijoiidon, 
N.— Patent Qunmetai Hydraulic Orsan-Blower. 
Exhibited ia (totual work, blowing tour-manual 
organ, by Messrs. J. W. Walker & Son. 

^3505. WATiTtPrn, J. W., ft 80]f B, 87 

ii^anciB Street, Tottejihftlii CoUrt Itoad, 
Iiondon^ Church Orf an of 4 rows of 

^rs, with improved pfi^umatioi eleotro-piieU'- 
m&tio abd tubular>pneumatie actions, hydraulic 
S&B-engine blowing apparatus, the fourth row 
Vfiolo-swell organ being entirely acted upon at 
•di^ce by the electri<$ ctirrdnt. 

3506. BBINDiaaT (Se FOSraSBi Suf- 
folk Boadf She£lel<L— Model great organ of 
twelve ^peakiiig stops fon^ manual and pedal], 
showing application of neW tUbulftf pneumatic 
action, with improved pndttmdtic bOuplei'S. 

3507. UABOlSf ft tTATyiiCT OH^ 
AllD FIAirO do. (TWJt), BO8- 

toii. ir.S.A. (Agents METZIiBB ft CO., 
4g O^eat Mai^lbo^ugix Btreet^ liondon, 
w.). — (1) American Cabinet Organs. (2) 
Reed Organ blown by water-power. (3) Up- 
right Piano. New system of stringing. 



3508. FABMBiL M., S4 ft SB Britten 
Street; Cneldto, LoiiaDii, 8.W.->- Auto- 
matic Musical Instruments ahd Machines fbr 
making paper bellows fbr same, and for camera^, 
&c. 

3509. tfACHBiO'AL ft CO., tiittle 
J ames B^reetJS^ray'B tnn ^toad, Ijotidon, 
W.O.-^^atent English and Duel Coneertlnas, 
also Anglo-German. 

35ta MAGCAM, J. H., 80 Morley 
Street^ FlymoutlL-^The New Patent Duet 
Concertinas. 

55x1. FIOBXiBB, & FBAirCIS» 162 
Great Portland Street^ Iiondo^ "W.^ 
(1^ Harp and Lyre Concertinas. (2) Atmo- 
spheric PeronssiiHi Harmonium. 

35ti. WffiBSAfTBTONll ft CO*$ 20 
Conduit Street, Begent Strati Xitindon, 
W. — Concertinas. 

3513. EtEiBMABir, JAMJfiSi 12 
EdwaM Street, Hampatead Bead, 
London, K".W. — (1) Concertinas. (2) 
AocordionB. (8) Beedfi and Air Channels. 

3515. BSTEY OBGAlar CO. 42 
BEolbom Viaduct, LofiddH, E.d* -- 
American Organs and Pianos. 

3516. MIJBDOCK, JOHN G., ft CO.> 
Iiimited, 91 and 88 Farringdon Street, 
London, E.C.«- American Organs^ Piano- 
fortes, Harmoniums, and Automatic Instruments. 

3517,. SCAWTLEBUBY, WM., 15 
Iiea Bridge Bead, iK^ndon, B.-^&ar- 
monium with resonant chamber and octaVe 
coupler, made and patented by ezhibitof . 

3518. FOBSYTH BBOB.1 122 ft 124 
Deaiis^Ate, MlUiohesteri and 272a 
Begent Circus, Olibrd Street, London, 
W* — Dominion Organs. 

3519. BBOWK", COtitlT, Anderson^B 
Ccdlege, Glasgow.— (1) Monopolytone. (2) 
Voice Harmonium ^th eight digitals only In 
each octave, and fingering the same in all keys 
of the scale. 

3520. CljOIJGtt, ft WABBEII' ob- 
GA& COMFANlr. Detroit, iGdhigah, 
17.S.A (Agents, CHA^MiL ft CO^, 
50 if ew Bond Street, ZjondoU, Wi}.— 
Combination Organs. 

3521. COUSINS, GEOftGM, Sli*ch. 
ington-on-Bea, nddr Hargat^^ Kent- 
Harmonium, showing method of timing reeds 
of same so that it can easily and qiiidkly be 
tuned to the same pitch as an jr instrument it 
might be desirable to use with it. 

Zytz. HAHN, KABli, Keum^yer 
Hall, Hart Street^ IiondoBi W^C.-^The 
Cantus Transoendentalis* 

. BESQIZE, O., 28 Bemers Mews, 
.€>S0± Hosjjltal, London, W.— Organ. 
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^524. GIIiDEBSIiEEVlS, JOSEPH, & 
CO^20 Torbay Street, Hawley Boa^ 
Kentish Town, Iiondon, N.W.— Organ 
Pipes. 

3525. WTLKOTSOW & SONS, Nor- 
thern CountieB Organ Manufactory, 
KendaL — Patent Adjustable Composition 
Action, Check Swell Pedal, and Anti-Friotion 
Blowing Apparatus. 

3526. JONES, WM. C, 24 Buke 
Street, Chester. — Spring Concertina or 
Monophone for giving key tones. 

3527. WEIiTE, li., & s5HNE, Frie- 
bnrg in Baden, Germany. — Electric 
Organ. 

3528. JONES, THOMAS a, Chnrch 
Organ Works, Fentonville Boad, 
Islington, Iiondon, N. — New Improved 
Model Village Church Organ. 

3^ BABNETT SAMUEIi & SONS, 
2d & 82 Worship Street, Iiondon, E.C. 
Harmoniums. 

3^ MUNBOE OBGAN BEED CO. 
(T hF. )^ Worcester, Mass., IJ.S.A. 
(Agents, C. EBHABDT & CO., 88 &; 
89 Brooke Street, Holbom, Iiondon, 
E.C.). — Beeds and Fittings for American 
Organs. 

3531. GEBN, A., Boundary Boad, 
Notting Hill, Iiondon, W.— - 



rPBIiOITBET & CO., Bloom- 
New Jersey, IJ.S.A. (Agents, 
BABNETT SAMXJEIi & SONS, 26 
& 82 Worship Street, Iiondon, E.C.>.— 
American Organs. 

3533. FISCHEB & FBITSCH, Iieip- 
zig (Agents, SCHMEDES, ESBSIiOH, 
& CO., 86 & 87 Monkwell Street, Iion- 
don, E.C.). — ^Adiaphone. 

3534. MACHEIiIi, THOMAS, 85 & 88 
Great Western Boad, Glasgow.— Patent 
Novel Musical Instrument, the tones of which 
are produced from forks of steel connected with 
a soundboard, and actuate by keys, hammers, 
and pedal, as in the pianoforte ; also an adapta- 
tion of the above in portable form. 

3535. FABB, E., 16 Long Iiane, 
Aldersgate Street, Iiondon, E.C.— 
American Organs. 

3536. JONES & CO., 21 & 22 Bridge 
Street; and Bristol Organ Works, Bris- 
toL— (1) Patent Combination Bristol Organ, 
with two manuals, 24 stops, having the exhaust 
or American system on the upper manual and 
the pressure or harmonium system on the lower 
manual. (2) Double Manual Bristol Organ, 
having the exhaust system on tlie lower manual 
with solo expression organ on the upper manual, 
and patent blowing arrangements. (8) Bris^tol 
Organ, illustrating several recent improvements. 
(4) Patent Folding and Adjustable Organ Seat. 



3537. STEVENS, BICHABB F., 343 
Euston Boad, Fitaroy Square, Iiondon, 

W.— (1) American Organ. (2) Harmonium. 

3538. BBTDGEFOBT OBGAN CO., 
Bridgeport, Conn., XT.Sj1. — American 
Organs. 

3535^ jusxtH, PBOWSE, & CO., 48 
Cneapside, Iiondon, E.C.— (1) Harmo- 
niums. (2) Concertinas. (8) Acooidions. 
(4) Wood and Brass Wind Orchestral Instm- 
ments. (6) Pianofortes. (6) Violins. (7) 
Automatic and Barrel Instruments. (8) Drums. 
(9) Pitch Pipes, Tuning Forks, Metronomes. 
Desks, Seats, &c. 

354a WOBCESTEB OBGAN CO., 
woroester, Mass., n.S.A^(l) Beed Or- 
gans. (2) Two and Single Manual CSimch 
Organs. (8) Parlour Organs, single manual. 

3541. SmTH AMTTRTCAN OBGAN 
CO. (THE), Boston, Mass., U.S.A.; 
and 69 Holbom Viaduct, Iiondon* E.C. 
— Organs. 

3542. MECHANICAL OBGUI- 
NlJTTE CO. (THE), 881 Broadway, 
New York, n.S.A. (Agents, GEOBGE 
WHIGHT & CO., 148 Holbom Bars, 
Iiondon, E.C.)— (1) Hand Oelestinas. (2) 
Pedal Celestinas. (8) Orchestral Oahinets. 

3543. BEIiIi, W., & CO., Guelph, 
Ontaiio, Canada. — ^American Organs. 

3544 & 3553- EEIiLT & CO., 14 & 16 
Mortimer Sd:eet,Iiondon,W.—(l) Ameri- 
can Organs : [o] Five octaves, one set vibraton. 
[5] Five octaves, five stops, vox humancL [c] 
Five octaves, nine stops, one and half sets vibra- 
tors, vox humana. [d] Five octaves, fifteen 
stops, two sets vibrators, vox humana, sub hssMt 
sub and super couplers, full organ pedal, de- 
corated pipe top. All the above have patoit 
crescendo knee swells. (2) Harmoniums: [a] 
Five octaves, one set reeds. [6] Five octavesi 
eight stops, one and half sets of reeds, knes 
swells, [c] Five octaves, fifteen stops, four and ' 
half sets reeds, full organ knee pedal, Vbix 
celeste. Effective fortes. 

3543. GAVIOIiI, C, FILS, Bue des 
Charbonniers 16, Paris (Agent, S. I<OM« ' 
BABDI, 21 Noel Street, Soho Square* 
Iiondon, W.). — ^Harmonisateur. 

3546. K ASTNEB, F B.TED BICH (per 
VEUVE BE a. EASTNEB, Boursanl^ 
Baden-Baden). — ^A Pyrophone. 

3547. HAMAND,ABTHXJBS.,Bala«l 
Chambers, Bridge Street, London, &W 

—Wind Valve or Pallet. 

3548. BAUEB, GILBERT L., & CO, 
2iKing's Boad, St. Fancras, Londo^p 
N.W. — ^Harmoniums and American Organs. 

3550. BAYNTON & CO., 28 Baylbid 
Street, Mare Street, Hackney, Londo9^ 
B. — Harmoniums, Harmonium and Amc:rioaii 
Organ Cases, and Harmonium Pans or Somid 
Boards. 
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3S5X. LAUEHUFF, AUG., Weik er. 
iheiin, "Wiirtemburg (Agent, PHTTiIP 
BOBN, 58 Queen's Boad, Bayswater, 
London, "W.).— Chamber Organ. 

3552- BBOWN, BICHABD, 324 
Kfizmington Boad« Iiondon, S.E.~Cabi- 
|iet or Student's Organ with two manualB and 
pedals. . 

3S54. PBTHiLO, GIOVANNI, Via 
Buomo, Palazzo Soloxnbrino, Naples. — 

01b88 Harmonicon. 

;^3S55- BLENNIBBHASSE^, J. F., la 
Vernon Street, Fentonville, London, 
W.C^Antomatio Hydraulic Engine, suitable 
fbi supplying wind to harmoniums and American 
md cnnroh organs from the smallest size to 
the largest calibre. 

^ WAIiIiIS, JOSEPH, & SON, 
136 Euston Boad, Iiondon, 
AiW.-— Harmoniums. 

BESSON, F., & CO., 108 Euston 
London, N.W.— (1) Reduced Com- 
and light musical iDstruments. Special' 
»Adels for juvenile use, easy to blow and extra 
(2) Ancient Chinese Listruments, 
Pi^per, Plaster of Paris, Gutta Percha Instru- 
iDentB, manufactured on the Besson Prototype 
^item. (3) Begulation Bass, Side and Kettle 
I^JQins, Skeleton Drums, and the new Orches- 
trma Drum, combining side and kettle drums, 
^Qgle, and castanets. For small orchestras, 
and equally suitable for band purposes on the 
iB&nih. The new Simplex Side Drum, for 
equally adjusting tension of head. (4) Clario- 
Flutes, Oboes, Bassoons, &o. With new 
mpravements suitable for hot climates. (5) 
Glockenspiels and Military Chimes. 

J557* B008EY & CO., 285 Begent 
Bn^t, London, W. — (1) Brass Instru- 
Koents, with' the patent compensating pistons, 
models illus^ting the construction of the 
^e. (2) Brass Instruments on the light 
system. (3) Brass Instruments on the 
•ude system [trumpet and trombones] ; models 
«id specimens of work. (4) Flutes, on the 
litems of Pratten, Siccama and Boehm, and 
»eed Instruments of all kinds in ebonite and 
*ci8 wood. (5) Drums and other percussion 
^"^rtniments. 

,,3558. ALBEBT, JACQXTES, Brussels 
Agent, B. A. CHAPPELL, 52 New 
jfaid Street, London, W.)— Combination of 
Jetal Tube covered with Vulcanized Caout- 
oouo instead of wood in the manufacture of 
*tttical instrimients. 



CHAPPELL, S. A., 52 New 
jond Street, London, W. — Wood and 
VMS Musical Instruments. 

IHTiEF, & SANEE7, 31 Alder- 
wnbury, London, E.C.— Metal Flageolets 
rstages of construction. 

31^. MBZZOTTI, A. E., 16 Surrey 
flllas. Woodland Boad, Upper Nor- 



wood, London, The Improved Ocarina 
with tuning slide. 

3S6i. BIASOTI, aiOVANNL 



3562. POTTEB, HENBY, St CO., 30 
Charing Cross, London, 8.W.— <1) Cor- 
nets, Bass Wind Instruments, Flutes, various 
improved Clarionets, Bassoons, improved. (2) 
Orchestral Kettle Drums, with improved tuning 
apparatus; Quadrille Side Drum, new modeL 
(0) Steel Headed Drum. 

3M63. OBSI, PBOFE8SOB BOMEO, 
6 via Monforte, Milano, Ita]y.~-Cla- 
rionet. 

356A. BEAT, HENBY, ^ SONS, 105 
Mattnias Boad, London^ N. — (1) Military 
Band Instruments and Fittings. (2) Bugles, 
Trumpets, &o. (3) Horns, for hunting and all 
other puiposes. (4) New Model Telescope 
Coach and Post Horns. (5) The Buglet, a 
new instrument, invented for cycling, &c. (6) 
Band Flutes. 

3565. MOLLENHAUEB, J., Sd 
SOEHNE, Fulda, Germany (AgenI, 
W. MACHON, 13 Savoy BuUdings, 
Strand, London, W.O.).— (1) Flutes. (2) 
Clarionets. (3) Oboes, &o. 

3566. BBIZZI E NICGOLAI, Via Cer< 
retani 12, Florence, Italy. — (1) Flute* 
(2) Clarionet. 

3^. LIGOrNTS, HENBY, 3 Lad- 
broke Square, Notting Hill, London, 
W. — Flute with Low B Key, mounted in ster- 
ling silver. 

3568. BEEBY, W. H., 14 Bidinghouse 
Street, London, W. — Cut Glass Colioeit 
Flute. 

3569. WALLIS, JOSEPH, & SON, 
138 & 135 Euston Boad, London, 
N.W.— Flutes, Fifes, Flageolets, Clarionets, 
Oboes, Musettes, Castanete, Clappers, Con- 
ductors' Batons, Drum Sticks, and Wood Turn- 
ing generally. 

3S7a WEBSTEB'S PATENT ALTT- 
lONinM CBOWN METAL CO., 
Limited, 34 Leadenhall Street, London, 
E.C.— <1) Organ Beeds. (2) Piano Cases and 
Wire. (3) Flutes, Horns, Drums, &c. 

3571. LAMY Ss CO., 10 Charterhouse 
Street, London, E.C. — ^Wind Instruments. 

3572. BUDALL, CABTE, & CO., 23 
Bemers Street, London, W,— (1) Inde- 
structible Ebonite Clarionets. (2) Flutes. (3) 
Piccolos. (4) Bassoons. (5) Brass Band In 
struments. (6) Patent Double-Slide Trom- 
bones. (7) Drums, (8) Bavun Model French 
Horns [Kneller Hall Pattern]. (9) New and 
Old System Oboes in ebonite and wood. 

3573. MAHILLON, C, & CO., 42 
Leicester Square, London, W.C. — Musi- 
cal Instruments, brass, wood, and ebonite. 
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3574. HOPKINSON,jr- & ^. 

street, liondon, W. ; aad ^Pitztoy 
Koad, W.W^l) Horizojital ^nd Upright 
[uverBtrun^^wid vertical] IroH OtnxA Pimu)- 
fortes. (2) Pianofortes for extreme climates. 
(3) Pianofortes with patent organ-pcjial at- 
tAchme&t (4) nm% OtfWi Ped»l. ^ (5) 
Modela «^ Arftton* («) Pqw«»« PWW- 
forte 



3575. OHAMJBf A BOH, 4& O^lA 

Grand^ in GMppendale <5aiife. («) ^ O^atod, 
Cross String Bass. (3) Odonial Model SoUd 
Case. (4) IrOB tkM^ ftxtrwn© uUmftt^s. 
(6) Iron Oottaga. (9) FianeHe, 

3576. KEEKMAN & SOW, 8 86ho 
g^ia/e, liOnlion* WU^l) G^iAnd fend Up- 
right Planofortw wltk Bteil aad iroa fiMlofii. 
(2) HainP<^ohordi, 

^77. BBbABWOOD, JOttH, at 
SONS, i3 ar^at Ihilteney Street, Iion- 
don, W.— (1) Concert Iton Gtand Piano> 
fbrte in Oak Case. (2) Concert Iton Grand 
Pianoforte in Ebonized Case. (3) Case, Bottnd«- 
board, Ijon ftaming, Ac, of Cobcfer I Ifftn Gtewid 
Pianoforte. (4) Owje, flonndboMd, Iroli 
Framing, &o., df Ootifeigd Pianoforte, composite 
construction* (5) Original Jxm Grand Piano- 
forte, A.D. 1847. (6) Oimad Pianoforte, pkkjed 
upon by Prederio Chopin, a»©. 1848. (7) 
Transposing Cottage Pianoforte, A.D. 1845. 
(8) Transposing Square Pianoforte, A.D. 1808. 
(0) Original Cottflkge Pianoforte, invented by 
Hawkins. a.». 1800. (10) Vf^^teVs lion Back 
for a cottage piano, (ll) Hfrndel's Tuning 
Pork and an old Tenor Fork, both exhibited 
by the Bev. G. T. Driffield. (12) Tuning 
Maobiile» Autii0liito Ttlning Forkfl» ModelB» &c. 

3S78. BUSta, ^lQDOlt,91MaAA.^PittiiO 
and Models. 

3576. OtrWlAM, IL, OteotlaJid, Mar 
Ha3ttfex.--Inipwv©ment8 in pianoforte btrliig- 
ing. 

3580. OOIiI-AB» & ^P^!*^*^'^^ 
QroBvenor Street, Bond Street, W. r 
and 26 Cheapside, IiOXidon, B.C.— Metal- 
frame Grand tod Cottage Pianofortes, in 
walnut, sfttlnwood, and eboniaed cases. 

3581. SNOW, HABY, 111 Chester 
Boad, Kidderminster— Patent Self-teaoh* 
ing Pianoforte. 

3588. AiilBSSltl?, X B.» 2 Hue iCaSf^ 
gran, Paris.— Pianos, Violins, &c. 

3583. POdliMAlOr &; SON, 64 Ber^ 
n^ Street, I,ondon, W» ; and Princess 
Street, Halifea;, Yorkshire. — (1) Hori- 
zontal new patent double frame Iron Grand. 7; ; 
octevea, e<lual tension, bridge, &c. (2) Upright 
Overatrong Sovereign Grand. Piano, with thn 
patent iron double frame, 7i octaves, (8 ) 
Patent Piano d' Artiste, upright, (4) New 
Model Pianoforte. (6) Models of improve- 
ments in planofottes, iron doilble fVames. 



LtTDD. A., 74 Beaa.Btoee^ 
SoEo'S^uai*, tionddH, W. -AJ^d 
Piano, bv ClfefmOftti, <^ pefettllftr «<»Bt^W^ 
having an extra hannoftic pwal $m » aotiWe 
length of vibrating string to eftcsh nOte. 

dhalk Bda4 

mote Stteet, Tondon, ^--(1)^ 
Pianofortes with Cupola Metal Ffamai, «g 
the Bliithner Patent Aliquot Scaling, &C. ^ 
Upright Pianofortes, with inrtal n»a»5;>WB^^ 
bridges, and ligiAfltei, eotopregwjd wuiiaiMrti 
in couoave forms, ovewtnttg 
Specimens of Metal Oastmgs. (*) §«««« 
of Upright and Ofand Antioiii. (5) 
Felts. (6) Section of AUquot CO 
Squace and Eound Musie StooL (8)w»- 
gnyns end Drawings, l^o. 

88. SQUIBE, WHiMAMDaBtr 
m Camden Street, CaB&den Tom 
London, tt.W.'-SeU.e^peiisating IWw, 
strong tollable (Jrtuid t^ianoforte. | 
3589. BBIWBMBAI)* JOHW.& BOIW 
W^ot9 Str^t*Iiond<m,W.-{WOfi«^ 
Grand, with patent levelregfe. sounding 
&c. (a)BemiGtBnd,withpatBalBeNwts^ 

pins and continuous Ifon fratne. (3) Dw'JJ! 
room Grand« with patent meohaiiiviti tea m 
sustaining pedal. Skeleton Pien<H 
patent screw tuning apparatus and laetal 
&e. f 5) Upright Pianoi with patent towl 
sounding boatll &it. (9) Models t p&tent S 
fimme, patent sorew tuning apparaiWK 
oheok action, patent sittple* ectiot)* 
grand eheek aotion, patent leverage floHMH 

bosurd, &c. ,^ 

Ht^NI A Ht^BSIB7* 
S¥^f4erland.^f^ianoi. 1 

and^61 Bakev Street, IiOfidHiW Wrf 
Vertical and Oveistning Pianos. 

Hil^ New iTork, tJ.S.A* ; Mid fij^rtj 
HaU, liOWet Seynjdttf dfcreet, Jjjijg 
W.-(l) Pianos. (2) Models to iiw"" 
pJocesB of manufhotnte. 

«03. atANSffmiBT ft NOTtt 
den exigent, B. PABB, 16 iKlftf W»» 
Iiondofli RO.}.— Ifon Fratt« PilkiKA 
3«M. aEI-ffl^Bit ft wiNxr** 
B^tSschWdig (A^t«, BO 
BSB8I1OH, ft 00., 86 ft 87 
Street, London, B.C.>--Pi«noa . 

3S9S. BUELINO ft BtTBMNC^JJ 
e^rSainpstead Boad, IiCmdoA* »''n 
Upright Pianos and models of ^^^'^J^jjjjjlj 



_ WOSWOBTHY, 

:UBIi,7ipoldl»^ 

berweU, ijondon« BJR — W . ^ 

Model of patent upright over-strung »«>^fS 
pianoforte, with two sounding-boards. («; 
sec ting Model of patent pianoforte. 
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3507. BOJXDf A., Paris (Agent, 
sftt^Q, GHABX1B8, «E CO., 42 South- 
aonptoii Bow, ^aolboni, Iiondon, W.C.)— 
Honzontal Grand and Upright PianoB. 

inSanp awrsRAh AawfCY 00., 

Iiimitad, 64 Qreat ICwlltorQiigli StT^t» 
, London, W.— Pianoforte. 

3500. HOPMAKK, GABIk Tranpens- 
gasAe 28, Wien (AgiBntB, BOHICBDES, 
SSB8I1OH, & CO., 36 & 37 Monkwell 
Street, Iiondon, St.O.>-^Pianofortes. 

3600, KAAKV , Hagen Straaae, Hano* 
ver (Agent, K VAHm, 19 Lane, 
London, £IC.> — Upright and Horizontal 
Iron Framed Grand PianolS^ea, hamonio. 

3f6oi. FLSFSL, WOLFT, ft CO., 9SL 
Bue Bocheohoumrt, PaTi8,*-Pianoa. 

3602. BUS8ELL, G., ft CO., 2 Stan- 
hope Street. iSuston Hoad, London, 
N. — ^Pianos in Harquellerie oases. 

3603. BOGEBS, GEOBGE, ft SONS, 
8 WUffi Mreeti Qamden Town, Loiidon, 
IT.W* ; «n<l 72 Cktlmore Boad» Birmixig^ 
ham. — ^Pianos. 

ate4- aC^.twMAYBB ft 80EHNE, 
^eck^ Strasse, Stuttgart-*— Upright Iroa 
Frame Piano, Patent Gheok Repetition. 

3604. WABD, B. J., ft SONS, St. Anne 
Street, Lirerpool (Agent, E. PA KB, 
10 Iiong Lane, London, 1I.O.).— A Speci- 
men Banjo and Small Musical Instruments. 

3605. HniB» 8WTH, ft 00., 116 ft 
119 jSayham Str^. Camden Town, 
Iiox>don, Jf,W.^l) Vertical Iron Grand 
Sosteruto Pianoforte^. Drawing-irooifi mqdel. 
(2) Model of SosterutQ Sound fioard for in* 
crefMing, preserring, and sustaining th^ tone 
of pianofortes. 

34p6. MOOBB ft KOOBB, 104 ft 105 
BuMiopBgate Street Within, London, 
(1) Vertical Iron Frame, for pianofortes, 
without breaks. (2) Part of an Iron Frame 
[wrest plank] for pianofortes for extreme cli- 
mates. (3) Guildhall Model [iron frame]. (4) 
Iron Cottage and Overstrung Upright Grand 
Pianofortes. (5) Harmonium [hannonical tun- 
ing to design of A. T. Ellis, F.R,S.]. 

3607. MONnsrGTOw ft wisgroN, a 

Solbom ViEwiuct, London, J1.C,— Pianos. 

3ipa, BttDQI*y. IBAC^ SOBCN, Bar- 
xni&Xk, Qermaiiy » wd Ijd Hamsell li^eet, 
XiOlidon, E.C.-^H(»izontal and Upright 
Orctod and CSottage Pianoforte9, 

3609. WABB, HENBY, 100 Great 

3Et>'U ^sell Street, !|SlpomBbtLry, London, 
'W'-C. — ^pianofortes of improyed construction, 
iron fVamed, vertieal and overstrung, grand 
cottageer lind pianettes. 



36x0. TOL^HEM", HEI9'B7, 51 King 
lXn[lliain Street, London, E.C.— Pianos. 

3611. EAVESTAS'F. WHiLIAM 
QLEN, 14 ^ernera Street, Ox^xrd 
Street, London, W»— Upright, and Oblique 
Pianofortes, in metal frames, with varied check 
actions. 

^13. TOOHBS, i*., Lowther Penrith. 
^Patent Pianoforte and Model of Chromatic 
Keys. 

36x3. SAXM ft SOHH, KIBCH- 
HETM ft TECK, S tuttg art (Agents, 
STANLEY LTTOA8, WEBEB, ft CO., 
84 New Band Stpeet, Iiondon, W.).— 
Pianofortes. 

3614. BOSS, yirngiXAM hbnby, 29 
Norfolk Terrace, Bayswater, Jjondon, 
W.— Pianoforte. 

341$. WS^VWn ft CQ.> 42 9reat 
ICarUMiroughi Osre^t, Lpudw, V.-^l) 

Patent Upright and Grand Organo-Pianos. The 
solution oi the prohlem l^ow to produce con- 
tinuous vibration of the strings of^a pianoforte. 
(2) Victor Mustel's Harmoniums, sometimes 
called Mustel Organs. 

56x6. STBOB^IEWGEB, J.> ft SONS, 
169, 177» ft 206 Goawell Boad, London. 
—(1) Walnut Cottage Piano, of new design, iron 
frame, vertical, with improved under damper 
action. (2) Black and Gold Model, iron frame 
piano, full trichord, with patent check action. 

3617. AXiLZSON, BALFH, ft SONS, 
LimitMi, 167 ft 169 Wardour Street, 
Londom, W, — Pianofortes — (1) A Burr 
Walnu^ V^tical Iron frame, full trichord, check 
action, vfoxj keys and fronts, &c. (2) A Black 
and Gold, trichord treble, check aetion, medal- 
lion panel, trusses on a plinth, ivory keys Hud 
fronts, ^e. (8) A Bosewood, trichord treble, 
metal mounted panel, brackets on a plinth, 
ivory keys and fronts, &c. 

3$xS. WABISnW, MBS. CI^ABA B., 
7 Felham P]laoe, South Kensyigton, 
London, S.W-^^eys for Pianos* Organs, &c. 

3(5x0. WBBSTEB, HOB81PALL, ft 
LSANy 15 Bpomagrove Street, Bir- 
mingham.— Music Wire. 

jtoK BONY, C, Bue Titon IS.'Paris. 

— ^Models of different parts of Piano. 

3021. FELTEN ft GtHLLEAUHE 
(Agents, W. F. DENNIS ft CO., lOl 
Leadenhall Street, Load<»i| E.O.).— - 
Patent 8teel Music Wire. 

3622. DE BOHPEN, C. B., Bu4 St. 
Maur ISS, 187» 169, PariGu— Improvemonts 
in Pianos, 

36^ QUITMANN ft CO., 182 C^uoen 
Viotoria Street, London, :p.O.— Maehine 
Covered Pianoforte Felt HaBunera 
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3624. MAIiljINSOia', J., 32 High 
Street, Northi PincMey, Iiondon, H",— 

Patent Pianoforte Action. 

3625. BCHUCHT & BCHONSWALD, 
14 Store Street, Bedford Square, Iion- 
don, W.C. — (1) Pianoforte Tuning Machine. 
(2) Pianoforte Hammer Covering Machine. 

3626. ViVUfcSR ET OOR, Rue du 
Parchemin 19, Brussels (Agents, 
QARN'EIt & CO., 18 Queen Victoria 
Street, London, E.C.).— (1) Piano. (2) 
Apparatus to take the place of pegs used for 
stretching piano strings. 

3627. POCOCK & SON, 103 West- 
bourne Grove, Bayswater, London, 
W. — ^Pianos with New Patent Durable Actions. 

3628. DOBNEB, a., & SOHN, Stutt- 
gart, Germany.— Pianos, &o. 

3629. BOlTIiE, BICHABD B., JXTN- 
lOB, 73 Blessington Street, Dublin.— 

(1) Musical Trophys, carved in satin wood. 

(2) Carved Frontispiece. (3) Original Designs, 
&c. 

3630. CHAPPELL & CO., 50 New 
Bond Street, London, W. — Pianofortes. 
Specialities for schools, yachts, ocean steamers, 
and extreme climates. 

* 3631. MONTI, CH., 127 Bue Ober- 
kampf, Paris (Agents, C. EBHABDT 
&; CO., 38 & 39 Brooke Street, Holbom, 
London, E.C.). — Pianoforte and Organ Keys. 

3631. KNEIP, A., 182 Avenue Par- 
mentier, Paris (Agents, C. EBHABDT 
& CO., 38 & 39 Brooke Street, Holbom, 
London, B.C.).— Pianoforte Hammers. 

3631. QEHRLING, CH. PILS, 59 
Bue de POureq, Q-rande Villette, Paris 
(Agents, C. EBHABDT & CO., 38 & 39 
Brooke Street, Holbom, London, B.C.). 
— ^Pianoforte Actions. 

3632. HEBBBUBGEB & SCHWAN- 
DEB, Bue de P^vangile 16, Paris.— 
Pianoforte Actions. 

3633. BUSHTON, JAMES, 1 Pros- 
pect Villas, Prospect Boad, Pinchley 
Boad, Child's Hill, London, N.W.— 
Section of Cottage Pianoforte, with one set of 
patent organ pedals showing patent simplex 
and independent attachments, applicable to a 
piano with under or over dampers. 

3634- WSbNEB, O., Stuttgart (Agent, 
B. HtXNDT, 61 Baker Street, London, 
W,).— Machine Covered Hammer Heads for 
Pianos. 

3635. BENNEB, LOUIS, Stuttgart 
(Agent, B. HUNDT, 61 Baker Street, 
London, W.).— Patent Check Actions for 
Grand and Upright Pianos. 

3636. WEBB, G. &; A., 9 North End; 
and 77 Qeorge Street, Croydon.— 
Model of portion of Pianoforte Action, showing 
metallic damp proof escapement and regulating 
hopper for sticker aotions. 



3636. CBIPPS, THOMAS HENRY, 
3 Park Terrace, Oval Boad, Croydon. — 
Model of a perfectly new system of under 
damping for pianofortes fitted with plain hopper . 
action. 

3637. pSBSTEB, AUG., Loeban, 
Saxony (Agents, SCHMEDES, ESB- 
SLOH & CO., 36 & 87 Monkwell Street* 
London, E.C.}. — Pianofortes. 

3638. SCIPEO & 8CIPEO, 585, 587 
Old Kent Boad, London, 8.E. — Piano- 
fortes. 

3639. BITMttLLEB, W., & SOHN, 
GKoettingen, Hanover (Agents, SCHME- 
DES, ESBSLOH & CO., 36 & 87 Monk- 
well Street, E.C.).— Pianos. 

3640. KILVEBT, J. SMITH, 72 
Queen's Boad, Bayswater, London, W. 
— (1) Improved Piano Felt for hammers. (2) 
New Machine Covered Hammers. (3) New 
Design in Cottage Piano with machine covered 
hammers. 

3641. OETZMANN, THOMAS, & CO., \ 
27 Baker Street, London, W. — Piano- 
fortes. 

36ip. POHLMANN Ss SOHN, Pferde 
Markt 21, Hamburg. — Hamboi^ Model 
Upright Grand Pianofortes. 

3643. KLITZ, CHABLES J., 26 San- i 
way Street, Oxford Street, Londozi, W. 
— (1) Upright Grand Pianoforte, vertical iron 
frame. In rosewood and marqueterie, inlaid 
case, Ormolu sconces, &c. (2) Cottage Piano- 
forte, vertical iron frame, Chippendale case. 
(3) Weighing Machine to ascertain the tension 
of any separate wire with a diagram, showing 
the strain upon an ordinary pianoforte. 

3644. HAMPTON, CHABLES, & CO., 
74 Charlotte Street, Fitzroy Square, 
London, W. — (1) The Royal Ck>llege of 
Music Fiano. (2) Upright Pianos of new 
construction. (3) Model showing conjBtniction 
with model of action. 

3645. DUNKLEY, WILLIAM, lOI 
High Street, Clapham, London, 8.W.' 
— Vertical Strung and Overstrung Steel Frame 
Pianofortes. 

3646. ]BL!BICK, J., 



3647. BBOOKS, H., & CO., 81 Lyme 
Street, Camden Boad* London, N.W.— 
(1) Pianoforte Actions and Keys. (2) Music 
Stools and Furniture. 

3648. BBOWNE, JtTSTIN, 237-243 
EuBton Boad, London* N.W.~-(1) YerticaJ 
and Overstrung Upright Iron Grand Piano- 
fortes. (2) Improved Iron Castings, Bpecially 
prepared with a coating for condensing and 
neutralizing the metallic sympathetic tone pro- 
duced by iron string frames. 

3649. HEMINGWAY ft THOMAS, 
Viotoria Boad, Kentish Town, London* 
N.W.— Ordinary Upright Grand Pianofortes. 
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3650. McVAY, CHARLES, 197 
Kentish Town Road, London, N.W.— 
(1) Black and Gold Upright Iron Grand 
Piano. Constructed with sustaining sounding 
board; fitted with imperial check repeating 
action. (2) Persian Walnut Composite Iron 
Grand Piano, with Sostenuto sounding board. 
Fitted with new patent aome check-repeating 
action, and sustaining pedal producing orches- 
tral effects. 

3651. SQUIRE & I^ONQ&OJSr, Royal 
Park Buildings, Arlington Road, Lon- 
don, N.W.— (1) Vertical Iron-frame Piano, 
renaissance style, mahogany and rosewood, new 
patent check action, tone sustaining and stac- 
cato pedal, new indtiotion, damp-proof sound- 
ing board. (2) Walnut Piano, Iron Frame, 
Aome check action and induction sounding 
board. 

3652. WHITFIELD, EDWIW, & CO., 
Small Heath, Birmingham. — Cast-Iron 
Piano Frames, &c. Also fittings in brass, gun- 
metal, and nickel-plated. 

3653. AJELLO, aiULIANO, 104 
FarK Street, Camden Town, London, 
N.W. — (1) Three Pianofortes, viz.: Iron 
Upright Grand, Double Overstrung, Single 
Overstrung, and Vertical. (2) The Gem Patent 
Self-acting Music Leaf Turnover. 

3654. PARFITT, WILLIAM J., Piano 
works, Caledoniaji Road, HoUoway, 
London, H".— (1) Steel-Framed, Full Tri- 
chord Cottage. (2) Upright Grand and Special 
Pianette Pianofortes. 

3655. THTBOUVILLE-LAMY, J., & 
CO.riO Charterhouse Street, London, 
S.C. — (1} Pianos. (2) Pianistas. (3) Har- 
moniums. (4) Brass and Wood Wind Instru- 
ments. (6) Violins. (6) Fittings, &c. 

3656. BOHMER, H. B., 158 Balls Pond 
Road, London, K.— Thiirmer Pianos. 

3657. STEPHEia', JAMES, 54 Queen 
Street, Camden Town, London, IT.W.— 
Pianos, strung back, trussed sounding board 
and iron frame. 

3658. VENABLES, C, Ss CO., 187-189 
Essex Road, Islington, London, N. — 
(1) Two Folding or Cabin Pianos, specially 
pr^mred to resist the injurious effects of damp 
atmosphere. Hammers waterproofed and fitted 
with patent automatic rail for protection when 
not in use. (2) An Early English Piano, with 
bass sustaining pedal. 

3659. 0ETZMA1O9', FREDERICK:, & 
SOlSrS, 88 Conduit Street, Regent Street, 
London, W. — Art Pianos; also Art Pianos, 
fitted with their patent Nouveaute music 
repository. 

366a h5lling Sb spangen- 

BBRG-, Zeitz (Ag:ent8, BARNETT 8. 
& SOIL'S, 82 worship Street, London, 
JS.C.)— Grand and Cottage Pianofortes. 



3661. BARRATT & ROBINSGlSr, 
810a York Road, Camden Road, Lon- 
don, M". — Upright Pianos and their Patent 
Lever Butt Repetition Check Actions. 

3662. PRE A PER, W. H. & a. H., 96 
Bold Street; and 103 Wood Street, 
Liverpool.— Oblique Iron Grand Pianofortes 
with patent sounding boards. 

3663. BREWER, SAMUEL, 28 & 80 
Great Eastern Street, Shoreditch, 
London, B.C. — ^Pianofortes, Models of con- 
struction and adjustable vocal desk. 

3664. DOWNIKO, D. P., 



3665. HOWSON, RICHARD, 2 Ex- 
change Place, Middlesbrough-on-Tees. 

— Patent Piano, crescendo or piano-forte, with 
expression pedaL 

3666. ELIAS, a., Stuttgart, Germany. 
— Patent Harp Piano. 

3667. RIJMME"NS, H. J., 47 Chnrch 
Road, Brixton, London, S.W.--Improved 
means of applying Organ Pedals to Pianofortes, 
for the practice of organ music with the same 
facility as at the organ. 

3668. EASOW, A., 217 & 210 Kentish 
Town Road, London, N.W. — Vertical 
Full Trichord Iron-framed Pianofortes, with 
brass pin plates and four pedals. 

3669. SCH0CHT & SCHONEWALD, 
14 Store Street, Bedford Square, Lon- 
don, W.C.— Cottage Pianoforte, overstrung, 
and without brake in the action and keys. 

3671. WHIGHT, a., & CO., 148 
Holbom Bars, London, E.C.— (1) Auto- 
matic Pianoforte, Cabmet Organ, Mantel 
Orchestrone. (2) Musical Cabinets, Touma- 
phone, Aurephone, Celestina, Clariona. 

3672. AUTOMATIC MUSICAL LN- 
STRUMENT CO., Limited, 8 Copthall 
Buildings, London, E.C.— <1) Pianos. (2) 
Miranda Pianistas. 

3673. ALLISON, A., & CO., ApoUo 
WoTka, Leighton Road, Kentish Town, 
London, N.W.— Pianofortes. 

3674. SQUIRE, A., 6 Wrotham Road, 
Camden Road, London, K".W. — (1) 
Pianos. (2) Models of Pianoforte Action. (8) 
Magnet Setel Wires. 

3675. BAMBERGER, LOUIS, 3 
Broad Street Buildings, Liverpool 
Street, London, E;C.— Sounding Boards 
and other wood used in the manufacture of 
pianofortes. 
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3676. CAIiDBRA, IiUIGI, Via Po, 
No. 99 Italy.— Harp. 

3677. ABBOTT, J. H., 9 & 4 BriU 
Street, |3t Ftmoras, Iiondon, N.— (1) 
Practioal Mo(}«l of a 5} octave Piano for prac^ 
tice, with small resone^nt 8ou^4iIl^ boar^. (2) 
Shifting and Sliding De^ for upright pianoq. 

3(M. STUTT^JPOBD, Somer- 
set Itpad, New Bamet, Ufacts. — (l) 
Pqdalifsr d'Stude, ^ Set of Vjf9Si. Ped(iJ4 for 
student's hoi^e use attached to p;a^a 

3679. BTSABIS ^ SQIT, 84 Bfttl^bone 
Place, Iiondon, w. — The Voixophone. A 
musical instrument of novel construction, the 
tone of which is produced by simply breathing 
gently through a tube acting upon reeds. 

3680. CHJJVREIj, G., Paris (Agent, 
mT IiOXJIS, 72 l^uddleston fi^ad, 
Tufiiell Park, Iiondon, NO- ~ Inlaid 
names, marqueterie, and artistical retwork for 
pianos, 

368Z. BOUItRT - AMANS, JISAN, 
HtJNI & HX731IBT> d^ Pia»ps, 

Zuiioh, Swlt»wlftnd. — ImpfQwd Graud 
Pianos. 

3684. CHAMEB, J, Bt. dE C0.> 109i 
201, 207, Ss 209 Begent Street, liOndon,. 
W. ; also Brlgliton Wd WVOTWl— 
Pianos and Pianettes. 

3686. EAMSDW, A-i 12 Pw-k Bow, 
Iieeds. Pianos, (a) Vocalions. (8) 
Melody and Pedftl Substitute Organs. 

TAYIiOB. J» 4l J. A»t Lower 
EdmoiitOB, Middle^^Y.-^!) Pa|«utI)ouble<. 
strung Violins. (2) Specimens of Violin 
Music-holder. (8) Improved Violin OMes. 
(4) Kew designed Violin Bndgiea. 

3090. GHANOT, Gi)09as, 167 Wav^ 
dour Street, Loudoa, W.^1) Double Bast 
4-String Instrument. (2) Violoncellos. (8) 
Violas. (4) Violins, ^e. 

3699. BUNCAN, GSOBaXi, 16 QttMl 

Street, Glasgow.— Violins. 

^^PISABCJE, ' WILLIAM BO- 
BBBT, 16 Huntiiigdoxi Btroeti Bmm^ 

bury, London, N. — (1) VioUxw. (8) 
Viola, varnished with amber oil varnish. 

3695. LOWBN!DHAU I.., lb Wielaad 
Strasse, Dresden, Saxony. -^(1) VioliBs. 
(2) Violoncello. (3) Tenor VloliA. (4) 
Double (5) Bows. (6) Qhiu-holders, 

3690. SPBiOfGlilB^IA., Stuttgart* Omv 
many.--<l) Two Violins, fitted with a patent 

tone screw. (2) An improved form of Rnriv 



Box. (3) Strings for Violin and Violoncello. 
(4) The Violinist's Oompauion in the forux of a 
pocl^et kni^ (6) An Imp^royed Qhin-rest. 

3697. ^tto^rpTG, y., I>r^sden. — (1) 

Violius. (8) Viola. 

3(198. WHiIiIAHS, 8., 19 Lansdown 

Parade, Cheltenham. — Bow Guides fbr 
violin, viola, &c.; a small appliance easily fixed 
to any size violin, fto., to ensure correct nDwing. 

3699. JSNOUB BBOrffHSm 48 
Theobald's Bo»cU Londc»^ W.C.— Ad- 
justable Ohin-rholder for the victUn or violin 
[Upton's Patent]. This holdet oa^ be fixed 
immediately over the iaU-pieoe of the instru- 
ment, and acUusted to any height or set to any 
angle to suit each individual performer. 

jfOQ. JjANB, J. Alf3ped Terrace 

mount Pottinger. ^elf«))«t. — Improved 
Violin Bridge, by which fftUey, richer, and 
more uniform quality of tone is obtained in all 
strings. 

370Z. GABBXTT, G. 9. H;, 19 X>eT« 
ment Street, Derby.-**-TioUn Head, fitted 
with an improved applianee to faoilitMe tuning. 

370?- VQiWNON. WTTiT.TAM, 47 
water Street. Leith. — Bi^rrel or Caak 
Vioiiu, 

3703. HASBAIC, OHABLBfl, 66 Rritli 

Street, London, W.— Violin and Bow. 

^ 3704* WAW;,JS. JOSEPH, & SOW, 
188 ^ 1^5 Bu«tou Bpadl, LP?idp^ W,ir. 
T-Violins, Viplw, ViolouceJlos, Guitarq, SCiipd»- 
lines, Bwjosi ^e., fitted with Wallw' Patent 
Holdfast Pegs, 

3705. TWUrrWG, T., Perryn House, 

Twioke9ham,-<^eUino or Indies' Violdnoello 
with bow ^d oitse« Also metrioc^ Stliag 



LOBITE, V. A., 85 Biehard 
Smet, Liverpool Boad, London, W.— 
Patent Violin (ksm. 

3707. WOOD, THOMAS, BBadlBV 
Heath, Godstaaie.<Ml) Speoimens of Tiaas- 
parent Ambev VamiBh in Oil. (2) Ijistronieiit 
fbr registering fkie hafmeniee of single niiieieel 

sounds. 

37P8. LAafT* T., CO., 10 Charter- 
hpusQ Qtreetx Iiondon, ;B,C.-^Violui«, 

3700. DBAN, JOSEPH, TT Cfily Bead, 
Iiondon, E.C. — Patent Machiue Pegs fbr 
violins, viela, and violooeeUo, by whidi tfie 
tone may be regulated |q the finest dsMse, 
with the greatest a«sfi» sttd in the sh^eet 
space of time, also they cannot slip. 
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3710. MEBSON, BICHABD, 14 Cole- 
brooke Bow, Islington, Iiondon, TS, — 
(I) K'ew and Patented adupMon of Pouble 
Qnrved Bass B«i to YioUna, Yioloncellos, and 
Doable Ba^aae. (9) Screw Yiolonoello Pege. 
(8) Steel VidcmotUo Pegs. (4) New Music 
Stand, 9l^qt0 up ipto I iu. apdoa (5) New 
Doable Bass Stool. (&) Double Bass. (7) 
Maobines. (8) Double Bass, engraved and 
gilt. 

S7». BXSHOFF, QSOBOS: B„ End* 
lands, Willesden Green, Iiondon, N.W. 
-Violins. 

J7z^ CTTATTOT, a A., & CO., 48 
€^recirt Ducie Street^ M^cliester: and 
8 I>Qane Street, Idverpool,— (1) Violins, 
finiabed, and ia the white, ^ ($1) Viola, in the 
white. (3) Violoncello [model of a fine Stradi- 
yarias^ partly varnished. (4) Bows. (5) 
Uatexifkls, Tools, and Applii^noee used in violin 
making. (6) New Patent Bag Case. 

37x3- ^ CO., 42 Great 

HarlDorough Street, Ijondon, W.— (1) 
Violins and Stringed Instruments, Fittings, ic. 
'■ (8) Improved Brass and Reed Instruments, 
Fittings, &c. 

3714. DOSI, FIBTBO, a Vltale 66, 
'Bologni^, Italy.— (1) Viola. (3) VioHns 
«ad VloUn-holden. 

3715. FIOHUTI, GinSBFPS, Via 
^Caatiglione 8, BoIogQa, Italy.— Violins. 

3716. DB aOB2I, VAlliBNTTBra, Pia- 
; tog^ Italy.— (1) Violins. (2) Violoncellos, 

5717, BOABDJUt JAMBS, 882 Ux. 
bnd^e Road, Shepherd's Bush, X4OTI- 
don, W.— The Combination Violin Case and 
Music Support 

3718. JinsroSAY. M. B:.. 7 Starkey 
Street, StQokton-ori.Tees, Violas and 
Violins. 

3719. ASBSSW, JOHN, Stimlw^e, Dar- 
lington.— Violins. 

3720. HII.I1, WILIiIAM B., dE SONS, 
TO Wardoup = Street, Jiondon, W.— (1) 
Violins and a Violoncello. (2) Bows. (8) 
Oases of a New and Improved Construction. 
(4) A new Patent Chin-re§t and Shoulder-pad 
combined. (5) A new String Gauge. (6) A 
mixture for making pegs work well, and a 
lubricator for easing the working of the strings 
over nut and bridge. (7) Parts of Violins, 
ahowin^ prpce^ of manufacture. 

372X. GILBERT, JEFFEBY J., New 
IBonmey, Kent. — (1) Violins in various 
fidxes, models, and eolours, and violas in two 
sizes. (2) Patent Folding and Telescopic 
31usic and Beading (Stands. 



3722. BOULIiANGIER, CHARLES, 
16 Frith Street, Soho, London, W.— 
Violins, Violoncellos, and Tenors. 

37^3. PAGK:HAM, JAMES, 16 Ka- 
tharine Street, Croydoi^. — (1) English 
hand-made Violins. (8) Specimens of Amber 
Oil Varnish, and transparent colours ou Wood. 
(3) Various specimens of amber gum, &o. 

3724. WHITMABSH, BMANXJEL, 4 

Holmes Street, Great Cambridge Street, 
Hackney Road, London, E. — ^Violoncellos, 
Tenors, and Violins. 

3725. GEMttNDER, ' GEORGE, As- 
toria, Queer's Co., New Tfoyk, U.SIA 

— Imitations of Antonius Stradivarius, Joseph 
Guamerius, and Maggine Stringed Instruments. 

3726. 8TTJTTAFORD, JOHN, Somer- 
set Road, New Bamet, HertSt — (1) 
Tuning Pegs for bow instruments. (2) Tail 
Pieces for ditto, to facilitate stringing. (8) 
Bow . Besin, spherically shaped. (4) Spring 
Leaf or Bookholders. (5) Improved String 
Boxes. 

3727. MAYSON, WALTER H., Croft 
House, Newby Bridge, Windermera— 
Violins, Viola, and Violoncello. 

3728. HAMMIG, W. H., Mnnsgasse 
22i, Leipzig, Germany.— (1) Violins. (2) 
Viola. (8) Violoncellos. 

3729. SZEFESST, B^LA, 10 Gerrard 
Street, Soho, London, W.— Violins. 

3732. INGRAM, E., Bumard Flaoe, 
Eden Grove, JloUowfiy, London, N. — 
Specimens of old Organ Pipes and Mounted 
Cornets. 

3733. IMHOF Ss MtTELB, 110 New 
Oxford Street, London, W.C.— (1) Self- 
acting Orchestrion. (2) Barrel Organ. 

3734. HODGSON, A P., 4 Moreton 
Flaoe, London, aW.— (1) Pianograph 
Metronome. Instrument for effecting the accu- 
rate transcription of all musical compositions. 
It can be adapted to any pianoforte, and prints 
the music whilst it ip being played. (2) Meiodia. 
A small apparatus for the mechanicsd playing 
of pianofortes ajid otljer keyboard instruments. 

3735. CHIAPPA, G., & SON, 6 Little 
Batn Street, Clerkenwell, London, B.O. 
— Mechanical Barrel Organs and Pianos. 

3737. BE NTDFRITCH, COMTB. 5 
Rue van Orley, Brussels (Agents, 
GARNER ^ CO., 18 Queen Viptoria 
Street, London, B.C.). ^ Patent Metni 
Piano. 
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HUlTTEB-SIiOCOMBE, It, 23 
Col'ebrook ;Road, Walthamstow, Essex. 
— Musical Boxes in Swiss carved cases. 

3739. inCOLE FRtlBES, 21 Ely 
Place, liondon, E.C. — Musical Boxes, in- 
cluding those which play for three hours with 
once winding, and musical boxes on a new prin- 
ciple for interchangeable cylinder. 

3740. GUiIjETT & CO., Clock Fac- 
tory. Croydon.— Musical Clocks. 

3741. WEIB, M. A., 3 Palace Grove, 
Upper Norwood, Surrey. — Automatic 
Musical Instruments and Music Writer. 

3742. BBUTBTEB, KitHW, & CO., 
171 Addle Street, Aldermanbury, Lon- 
don, E.C. — Mechanical Musical Instruments, 
Ariston. 

3743. TOUBNAPHONE MUSIC CO. 
(THjB), 8 May Street , Wo rcester, Mass., 
XT.S.A. (Agents, Q. WBIGHT & CO., 
143 Holbom Bars, Ijondon, E.C.).— Aure- 
phones, Toumaphone, Cecilia Organ, Auto- 
matic American Organs. 

37A4. EABBER &^ WOHNTjICH, 
Teurenthal, near Aarau, Switzerland 
(Agent, P. BOItN', 63 Queen's Boad, 
Bayswater, London, W.).— Musical Boxes. 

3745. i&BBIECK, O., Prag, Germany. 

— ^Musical Boxes. 

3746. PERRETiET, A., & CO., 18 
Rue de Alpes, Geneva, Switzerland. — 
Improved Musical Boxes. 

3^47. LAKGDOBFP&FIIjS, (Geneva, 
Switzerland. — ^Musical Boxes and Furniture. 

37^. MANGER, JOmSf, & CO., 26 
& 27 Bartlett's Buildings, B;olbom 
Circus, Iiondon, E.C.--(1) Musical Boxes. 
(2) Musical and Mechanical Novelties. (3) 
Mechanical Harmoniums. 

3749. PAILLAED & CO., 62 Holbom 
Viaduct, London, E.C. ; Manufactory, 
St. Croix, Switzerland.— -Specialities— The 
Plerodiennique Musical Box, The Interchang- 
able Barrel Musical Box. 

3750. CHAINE, VICTOR ADOLPHE, 
39 Robert Street, Hampstead Road, 
London, N.W, — (1) Orchestral Kettle 
Drums. (2) Improved Model Nevf Shape 
Shells. (3) Newly Invented Sliding Feet. 
(4) New Reserve Cover, made to contain extra 
heads. (5) Own Model Side Drum. 

3751. GARRETT & CO., 5 Great 
Smith Street, Westminster, London, 
S.W.-^1) Military Regulation Side Drums, 
with improved arrangement of screws and 
fittings for equalisation of tension. (2) Drum 



Belts and Sticks, various patterns. (3) Flutes, 
Piccolos, and Oases in ditterent styles. 

3753. POTTER, GEORGE, & CO., 
Bank Comer, Aldershot-^Working Models 
of Army-Regulation Drums. Army-regulation 
bass, side, and kettle drums reduced to one- 
third scale for convenience of inspection. 

3754. TIPPER, HARRY, 118 The 
Grove, Hammersmith, London, W.— 

(1) 2 Octaves (Chromatic) Hand Bells. (2) 
One Set of Gongs and Model of Great Tom of 
Lincoln. 

3755. OLIVER, GEORGE, 127 Orm- 
side Street, Old Kent Road, London, 
S.E. — (1) Oampanaphone Bell Instrument 
attached to a piano. (2) Chiming ActioM on 
Small Bells, invented for church turret and 
handbells. (8) Bells, Tuning Forks, &c. 

3756. HALL, JOHN JAMES, Upton, 
BloTigh, Bucks.— (1) Automatic Interlocking 
Grear for the prevention of injury to chnich 
bells and Chiming Hammers. (2) Template 
Model of Bell, with gear and chiming ham- 
mer. (3) Part Models of Gear, and Improved 
Chiming Manual. 

3757. WARM1ESR, JOHN, & SOKS, 
Jewin Crescent, Cripplegate, London, 
B.C.— (1) Goslin's Patent System of Mounting 
Church^ Bells. (2) Warner's Carillons. (3) 
Warner's Musical Handhells. 

3758. QLIER, GEBRttDER, Mark- 
neukictlien.— <1) Violins. (2) Zitheri. 

3759. BROMLEY, O., 6 Ever^K 
Street, Camden Town, London, N. w.- 
Banjos, Tambourines, Fairy Bells, and Japanew 
Violins. 

3761. TIEPEiraRUlSrirER, a, Hu- 
nicli (Agents, M. A. TURMEB & CO., 
14 Qledhow Terrace, South Kensiiig- 
ton, London, S.W.).— Various kinds of 
Zithers and Melodious. 

3762. FIEHM*, H. v., Bez Spenge^ 
gasse 23, Vienna. — Ocarina. 

3763. TALLACK, H. T., Templeton, 
Selhurst Road, South ITorwood.-AiBft* 
teur made Banjos. 

3764. WINDER, J. a., 12 Jetoy* 
Street, Camden Town, London, IT.w.-- 
Banjos. 

3765. KEMP, S. W., 87 Kingdau^ 
Road, London, E.— Patent Trumpet Qm 
Metal Banjos. 

3766. TTLLEY, ARTHUR, 29 & ^ 
Westfleld Road, Surbiton, Surrey.^ 
Patent Banjos, finished and in the rough- 
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3767. IHIjEE & SANEZEY, 81 Alder- 
maabury, Ijondon, E.C. — Banjos of Ame- 
rican Construction and Design, and parts of 
same in different stages of manufacture. 

3771. RICELAlBDSOI9', J. J., Gk>rdon 
House, Belvedere, Kent.— Improved Set of 
Pianoforte Tuner's Instruments. 

5772. BEYKOI1D8, R., 4 Upper 
Ratnbone Place, Iiondon, W.— Tuning 
Hammers and Tuner's Kit for tuning and 
repairing. 

3773. SCHMIDT, HEINBICH, G-ar- 
bergasee Nro. 196 im 2 Stock, Brag, 
Germany.— Tuning Lyra. 

3774- CABOZZI, O. NAPOLEONE, 
88 Tnorloe Place, South Kensington, 
Iiondon, S.W.— (1) Pneumo-Diapasonio-Dia- 
phragmometer. (2) Ortophoue. (8) Teino- 
mere. (4) Isochrone. (6) Kincurostophone. 
(8) Hygienic Music Best (7) Folding Stool. 
(8) A Large Plan, showing the history and 
progress of the art of music from the earliest to 
the present times. (9) Practical Suggestions 
CD vocal culture, including the formation and 
preservation of the voice, and a new system of 
obtaining proficiency on solmisation and tabla- 
tore. 

3775. PADBURY, B. H., Mildmay 
Park Works, Balls Pond, London, "N.-^ 

(1) Patent Leaf Turner, the Indispensable. 

(2) Music Stands, with instantaneous grip, for 
open air and orchestral bands. (8) Improved 
Music Satchel. 

3776. GABIiAND, MISS MARIA, 
10 Powis Square, Brighton. — Three 
Musical Gktmes.— (1) Musical Dominoes. (2) 
Presto. (8) Who knows the notes best ? 

3777. HOBN & SON, 161 Strand, 
lionaon, W.C.— Patent Improved Begulating 
Digitorum for finger exercise. 

3779. HINBIiEY, O., Sb sons, 290- 
2M Oxford Street, Ijondon, W.— Im- 
proved Music Cabinets and Music Stools, Duet 
Seats, &G, 

3 780. DICKINSON, HXSRBEBT 
YOTTNO, Newbury. — Patent Apparatus for 
printing music when attached to a pianoforte 
or other key-board instruments, prints the music 
as it is played. 

F^raingdon Street, London, X!.0.~ 
Lamps for Musical Instruments. 

3782. CART, AIiPHONSE, 47 & 48 
Northbrook Street, Newbury. — (1) 
Bennett & Gary's Patent Folding Music Stands 
in iron and brass. (2) Music Stands nickel- 
plated. (8) Music Stands folded and fitted 
into violin case. (4) Adjustable Clips for music 



stands. (5) Two Violins. (6) Violin Chin- 
pads and Chin-rests in ebonite, ebony, maple, 
and velvet covered. 

3783. AGAR, W. T., Milford House, 
Milford, Ijymington. — Music Desk. 

3^. NORTH OP ENGLAND 
SCHOOIi FUBNISHINa CO., 
liimited (THE), 121 Newgate Street, 
Iiondon, E.C. ; and Darlington and 
Neweastle-on-Tyne. — (1) Patent Hy^enic 
Music Chairs, Stools, and Desks. (2) Darling- 
ton Slateboards and Darlington Slates, fitted 
with adjustments for drawing to scale. 

3785. ABRAHAM, F. A., 6 Jeffrey's 
Square, St. Mary Axe, London, E.C.— 

Patent Folding Music Cabinets for classifying 
and storing sheet music. 

3787. WALTERS, J. P., 47 Queen's 
Roaa, Bayswater, Iiondon, W. — Im- 
proved American Portable Music Stand. 

3788. PEDDIiE, JAMES, Alpha Place, 
King's Cross, Iiondon, W.C.— Pedal Non- 
revoiving Piano Seat. 

3789. SPRATT & GHUBCHMAN, 
9 jBrlanger Boad, New Cross, Iiondon, 
8.E. — New Patent Portable Music Stand, 
when not in use has the appearance of an 
ordinary ebony walking stick. 

379a SAMSON, E. (Deceased); repre- 
sented by J. STEVENSON., 26 Pater- 
noster Square, London, E.C. — Patent 
Music Stools. 

3791. GILBEBT, J. J., New Bomney, 
Kent. — Patent Folding and Telescopic Music 
and Keading Stands. 

3792. POBSTTH, JAMES, Pinchley 
New Boad, Hampstead, London, N.W. 
— The Mozart Drawing Boom Music Stand. 

3793. SAHTi & CO., 86 BasinghaU 
Street, London, KC. — Patent Adjustable 
Pianoforte chairs and Stools. 

3794. MOBBIS, CHARLES A., 21 
Cnaucer Boad, Heme Hill, London, 
S.E. — Royal Music Satchel [patent], constructed 
for carrying music, &c., in a compact form, but 
without creasing or disfiguring same. 

3795. G-UBB, JOHN, 82 Portland 
Street, Brighton. — An Improved Book 
Holder for music stands or desks. 

3796. SCHWENCKB, C, Eissingen 
Villa, Lower Merton, Surrey. — ^Patent 
Apparatus for giving strength and flexibility to 
the fingers. 

3797. MICHELL & THYNNE, 26a 
G-reat TiohfLeld Street, Oxford Street, 
Iiondon, W.— Model Chuioh Organ. 
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3798. CASSON, THOMAS, Korth and 
South Wales Bank, Denbigh.— (a) Cas- 
son'fl Patent Organ. Lower Clavier [West 
Organ] Great, Choir, Solo. Upper [Jlast] 
Swell, Eoho. The 5 divisions each have a 
pedal organ and separate allotment of manual 
and pedal eouplers. (b) Roosevelt's tubular 
action. (0) Without adjustable combinations. 
(d) Pneumatic ventil-chests. (15) Pedals wind^ 
coupled. (F) 27 Stops, 1% Couplers, H*6 Pipes, 

3790, HUBAB, JXTIiIUN AUaUSTE, 
Quads des PfKJliew* 41, I«i^g«> Fmnee, 
— Violins and Alto with metaUio styipgs. 

3800. HBYXIU C, & SOVS, 1717 
Chestnut Street, l^iladelphia, T7.S.A.~ 

(1) Patent Iron Ftame for piano. (8) Piano* 
forte. 

3801. JfOTT, WILLIAM, Cranleiffll, 
Guildford. — Blaek Board with movable 
diagrams, showing transition, chords, and inter- 
vals, in magor and lainor keys, based on the 
keyboard pnnciple. 

3802. QREGOBY, ELIJAH T., 40 
Hanorer Gardepsi Elennii^gtQii ]Park, 
London, SIfIB, — ^Laarge model o^ and Charts 
and Diagr^pns foreshowing musical scales, signa- 
tures, &o, 

3804. ALLEN, C. Bruce, 111 Oheyne 
Walk, Chelsea, Loiidon, S.'W*-^ Section, 
with Piaft of a Musio Room or Hall. 

3805. MICHEL, JOSEPH, QstQAd, 
Belgium. — New Method for transposing 
musio. 

3806. MOOBE, EDWITSfl- P., ^ Ffift. 
eliuroh Street, London, E.C.--(1) Musical 
Sliding Scale : an apparatus to show the oon- 
8truQtio^ of major and minor diatonia soales, &o. 

(2) Modulaphone: an instrument for teaching 
the same. (3) Metrophone : an instrument to 
assist in teaching the divisions of time. 

3807. DENLE7, MISS HARY A., 

Fontenay. Endlesl^am iLQ9*d» Balham, 
Surrey. — Design for ceiling of music room. 

3808. KOMCATOTL P. VOW, S Rut- 
land Villas, Porest Hill, London, 

— Chord Denoters. 

3809. TUBBS, JAMES, 94 Wardour 
Street, Oxford Street, London, W.— 

Violin, Viola, and Violoncello Bows of finest 
quality in gold and silver mountiqgs, 

3811. STBBLEY, PRANIS, S78 Cc^na- 
den Street, Birmingham. — Design for 
Pianoforte, with an arrangement for music 
books, &o. 

3812. LKXQW, A.» 43 presdonejf 
Strasse, Berlin (Agent, J. ItlECK, 24 



Oseney Crescent, Kentish Town, Lon- 
don, W.W.— Pianoforte Action Work. 

3813. HBUTELteBOH, PBIBDB, 
JTeunvado, "^eatfffclw* <*enn«py 
(Agent, J. ItIi;CK| 8* Oaen*^ Ores- 
cent, Kentish TOWXV* IiQ4don, ST.llr.).— 

Pianoforte Wrest Pins and Ironmongery. 

3814. PAZtnCAI^, KPa^ S 
Qreat Jam^Gi SlTefli Sed#Eir4 it9W> 
London, W.C.— Design for an Orfsan. wit- 
ahle for a cathedral or large church with a 
gallery below to support it. 

3815. SMITH, P., 11 ButNm CkUBt 

Terrace,. TurphaiP Gr^Qn, London, 
S.W.— Design for Organ Case. 

38j<5. WT.ACK, WJLt^IAM a, 1? 

Queen Street, Edfnbur^h.— Top of Grand 

Pianolorte Oa^e. 

3817. BtTTTE»TaiSr» MISS KAB^ 
62 South Lambel^ ^oad» London, B.w* 

—Front of Piano in walnut wood, with inlaid 
china plaques. • 

3818. ABBI»r(», MISS H. iL., 19 

Bloane Square, London, S.W. — ^Design fear, 
back of a piano. 

3810, AJiLOiw;, C54piij58j q„ j.8 

toiim 0^?*den8^ Wost Kensington ^w?)^ 
I^o^doIl, "W".— Pegigns for piano cases. ' 

3820. ADAMS, MBS. It SL, S» 
APPlW|rth BAftd, Brook Qxe^iL, tiqn- 

don, W. '^Original JOesign for |^iaxioftvi» 

Fjront. 

3821. ADAMS, MISS M. S., 156 Iiam- 
b^th aoa4i London, S.3L — Design for 

front of piaQo^ort^. 

3822. ADAMS, B. H., 28 Applegarth 
Boflkd, ]9rQQl^ Qfiseexu Jimx^pxit W.— 

Original Design pia^oB^te case. 

3823. McDOlSrAT.D, MISSES A « jB.f 
83 Lansdowne Boad, Kensington 
Pork, Loudoiv, W.—EnAroiiJfiied Frotal 
for piano, 

willesden, London, N.W.--rJ>eii^ fm 

pianoforte cases. 

3835. QUILL3SB-LAKE. BICjaiAM, 
Inverary Cottage, Sydenham, Bttlftwt. 

— Design for pianoforte case, full compass, 
carved and inlaid in the Italian style. 

3826. lAOBDBtlT, Ii. E., Bu^rAiil«fiir 
)rue at. Francoiq, or Louvi^» V^J^ 
IPrance.— Drawings of Violins and Pftinphlet* 

on String Instruments, 
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3827. HOW. ARTTLIiEBY CO., Ar- 
moury House, Finsbury, Ijondon, £.C. 
-Drums and Musical Instruments, with Tro|)hy 
of Aifflft and Begimental Colours. 

3828. MACf'AitLAl^E^WAXjIjACE, 
Decorative Artists, 27 Queenaterry 
Street, Edinburgh.— Design &r s chamber 
concert room. 

3829. TROMBA, M. I., 64 St. Gheorge's 
Road, Tufaell Park Bead, Ijondon, N. 
^Musical Beedst 
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ADLEY, J., & CO., 47 Iiismore 
Road, Haverstoek Hill, Iiondon, 1S,W. 

(1) Musical Diagrams used for class pur- 
poses. (2) Printing Machines. (3) Stereo 
and Electro Plates, Type, &c. (4) Intonators. 
A monochord of J)eculiar construction getving 
as a model of Just intonation. 



AMD^RTOM" & CO., 87 Worfolk 
dttefet, Sheffield. (yS'es Group XXVL) 



CHALLEN & SON'S 

IRON-FRA.ME 

P I A N OS 

Possess every RESCOGNlBlSD and TfiSTE© Modem Improvement, 
I and are remarkable alike for their Durability, High Class Work- 
I manship, and iSxcellence of Action alid ^Pbrie. 

\ Vide Testimoniah from Eminent Itemhers of the Profession and the Press. 

THE " CHALLEN " PIANOS 

I Save received the following Awards at the International Exhibitions of 
LONDON 1862. — Prize Medal for "Excellence of Action and Tone." 
SOUTH AFRICA, l877.-^(*old Medal for "the Best Pianette" (the 

highest Award ever given for this class of Piano). 
PAftIS 1878.— J?riae Medal for " Great Excellenoe combined with Moderate 

Cost." 

MELBOURNEi I88L— Gold Medal for " Excellence of QuaUty combined 
with Stolidity of Construction." 

TIprifeht Iron-frame Piuids of all sizes, from the Pianette to the Uptight 

"Damo^sistinff" PianOS for Coumtr^ l^dudes and Bxtreme C?limates. 
Early English and Art Oases kept in Stock and made to Order to any Defcign. 

Illustrated Lists and Testimonials forwarded Post-free, 

ES TABLISHED t8o4- 

CHALLEN & SON, 

46, OXFORD STREET, LONDON. 

And 6f ill the Principal Music-sellers throughout the United Kingdom. 
N,B.— Inventions Exhibition (Music Section). Stand No. 3575. 
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Advertisements, 



STAND 227. GROUP IV. 

FAIRLIE^^ENGINE 



AND 



ROLLING STOCK COMPANY. 



DOUBLE BOILER, DOUBLE BOGIE 
LOCOMOTIVES, AND SINGLE BOILER 
ENGINES, FOR BROAD OR NARROW GAUGE 
RAILROADS. 

IN USE IN ALL PARTS OF THE WORLD. 



FAI BLIE'S PATEN T. 

LOCOMOTIVES OF EVERT DESCKIFTION. 
BOLLING STOCK AND GENERAL PLANT FOR HEAVY OB 
LIGHT RAILROADS. 

PATENT IMPROVED PERMANENT WAT. 
Stand 227. Group IV, 



DAMN & CO., 

1, 8T. PAUL'S CHURCHYARD, E.C., 



AND 



OXFORD CIRCUS (Oomer of Princes Street) W. 
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GROUP XXXIII.— MUSIC EN- 
GRAVING AND PRINTING. 



Class CLXXVIII. 

Fdnted and Engraved Music : and Ma- 
ohines and AppUanoes for its 
Production* 

3846. HOME, ROBERT, & SON, 11 
areenside Iiane, EdinburglL-<l) Books, 
ic, iUoBtrating mttsic engraving and printing. 
(2) Specimens of Sheet Music from engrav^ 
and stereotype plates^ (3) Music Titles, &c., 
engraved and lithogi-aphed. 

3847. ABIiEY & CO., 47 Ijismore 
Bead, London, N. W.— (1) Music Printing. 
(2) Printing Machine. (3) Stereo and Electro 
Plates, Type, &c. 

3848. CURWEN, J., & SONS, 8 War- 
'wick Lane, London, E.C.— (1) Specimens 
of Music Printing. (2) Type Metal Phites. &c. 
(8) Printed Sheets and Books of Music as used 
in teaching singing-atnsight from both staff and 
tonic sol-fa notations. 

3849* BONNARD, PAUL, 49 Rue de 
Grenelle, St. Germain, Paris.— -New 
Method of Musical Notation. 

3850. AUGENER & CO., 86 Newgate 
Street, London, E.O.— (1) Printed Music 
Volumes. (2) Educational Music, Portraits. 

3§5i. BRITISH* FOREIGN BLIND 
ASSOCIATION, 33 Cambridge Square, 
London, W.— (1) Music Embossed , for the 
^ of the Blind. Braille system. (2) Stereo 
Plates for producing the same. (3) Frame 
for enabling the blind to write music. Braille 
Bystem. (4) Musical Characters used by the 
jeeing in relief for the use of the blind- who are 
*^hing seeing pupils. 



3852. MORLEY, W., & CO., 269 Re- 
gent Street, W.; and 70 Upper Street, 
London, N. — (1) New Songs printed from en- 
|raved pUites. (2) Musical Works printed 
»om type and engraved plates. (8) Copy of 
David Baptie's Musical Biography. 

3853. RAWKINS & PERCY, Moor- 
fate Station Arcade, 26 Moorfields, 
London, B.C.— (1) Printed and Engraved 
^Uflic. (2) Designs for Music TiUes. (3) 
Portable Music Cases and Carriers. 

^S^' AUGENER, WILLIAM, 5 Little 
Windmill Street, London, Golden 
square, W.—Music Engraving and Printing. 

HENDERSON, RAIT, &; 



I r.^T^^^^» 3 & 5 Marylebone Lane. 
*«>ndon, W.— Printed and Engraved Music. 



3856. WEEEES & CO., 14 Hanover 
Street, Regent Street, London, W. — 
Music, Engraving, Printing, and Portfolios. 

3857. PATEY & WILLIS, 44 Great 
Marlborough Street, London, W.— (1) 

Specimens of MS. Music, with same engraved 
on plates, transferred on to stone, and printed 
copies of educational works, tutors, &c. Songs, 
pianoforte and organ music. (2) MS. by 
Mendelssohn, Bossini, Gounod, Sullivan, &c. 

3858. PITMAN, FREDERICK, 20 & 
21 Paternoster Row, London, E.C. — 

Music Engraving and Printing. 

3859. RODER, C. G., Leipsic, Ger- 
many (Agent, WILLIAM WITT, 6 
Argyll Street, London, W.). — Printed, 
Engraved and Type Music, Chromo-Litho and 
Letter-Press Works, and Appliances for its 
production. 

3860. ROBB, THOMAS, 2 St. John's 
Villas, Salisbury Estate, Pulham, Lon- 
don, S.W, — Scotch Reels, arranged for piano 
and violin, and tutors for those instruments. 

3861. COCKS, ROBERT, & CO., 6 
New Burlington Street, Regent Street^ 
London, W. — Educational and Theoretical 
Musical Works, also Sheet Music, &o. 

3862. RICORDI TITO DIGIO, Milan, 
Naples, Florence, Rome; and 265 
Regent Street, London, W. — Printed 
and Manuscript Music 

3863. LONDON MUSIC PUBLISH- 
ING & GENERAL AGENCY CO., 
Limited, 54 Great Marlborough Street, 
London, W. — (1) Engraved and Partly En- 
graved Music Plates. (2) Specimens of Printed 
Music and Titlepages for Music Plates. (3) 
Engraved and Letterpress. 

3864. COATES, JOHN W., 74 Pann 
Street, London, E.C.-- (1) Improved Me- 
thods of Engraving Music upon a Keyboard 
Stave. (2) Wall Charts. (3) Magazine of 
Music illustrating music so engraved. 

3865. AYLING, JOSEPH JAMES, 4 
Crane Court, Fleet Street, London, E.C. 
— Examples and Specimens of Photo-Engraved 
Music Plates or Blocks. 

3866. McKEE, HENRY, 1 Custom 
House Square, Belfast. — Specimens of 
Music, printed in an improved sol-fa notation, 
in whicn the letters of tiie scale denote both 
tone and time by the employment of different 
kinds of types for different durations of the 
sounds. 

3867. ENOCH & SONS, 19 Holies 
Street, London, W. ; and 27 Boulevard 
des Italiens, Paris. — Sheet Music and Music 
Books. 
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BUIiIiEZr* T» SI W. Warwick 
Iian*, Fatdrnollter BofW, Iiondon, ikG>-t- 
Prinfced Music in Figorei m Galioe Pftper» 
used in the Gheve method of teaching music. 

3860. BORSCmT^ltY, J. IP., 8d Stir- 
ton Crescent, London, W.C— Diagrams 
showing the characters for the international 
system^ and Music fbr the Use of t^e inew 
system. 

3870. BUiriiOFt Ai, e& A M Burgher 
Street, aiassoW. — Kew Bjgtem of Staff 
Notation, without hhftrjps or flats, and suitable 
for singings on the tonic sol-fa principle. 



AYIima, JOSEPH JAMES, 4 
Crane Court^ Fleet Street, London, E.C. 
(See droup XxVt,) 

DALLI8 it CO., Ik CftM 6mU 
Fleet Street, London, E.C. (See Group 
XXVI.) 

F AUtHOLMB A 00^ 99 Shoe Lane, 
Fleet Street, London, E.6. (See (imp 
XXVL) 

iLhi A DERSOBT) ttATI*, ft SPALD- 
ma, 865 Marylebone Lans^ luMon, 
Vr. (See Group XXVL) 

8LADE BltOB.^ 109 ^tt 
: Stx^et^ London^ W« (See Ch^p iXfl) 
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Aaron, Sons, & Co., 18 Jewiu Street, Fore 
Street, E.G.; and Coppinger's Row, 

Dublin 210 

Abbott, & Co., Torridge Works, Bideford, 

Devon 82 

Abbott, J. H., 3 Brill Street, St. Pancras, 

N 320 

ABO Fence Co., Ill Broadway, New 

York, U.S.A 290 

Aberlin, H. W., 178 Kegent Street, W. ... 195 
Abraham, F. A., 6 Jeffreys Square, St. 

Mary Axe, E.C 323 

Acaster Patent Kail Joint Co., Limited 

(The), Castle Court, Sheffield 46 

Achille, Thomas, Nantes, France 305 

Ackroyd, J. G., Glenfleld, Sowerby Bridge 44 
Adams & Baker, 21 Union Street, Borough, 

8.E 44 

Adams, J. H., 34 Fullerton Road, Wands- 
worth, S.W 155 

Adams, Miss M. S., 156 Lambeth Road, 

8.E 324 

Adams, Mrs. R. H., 23 Applegartb Road, 

S.W 324 

Adams, R. H., 23 Applegarth Road, Brook 

Green, W 324 

Adamson, Daniel, & Co., Engineering 
Works, Dukinfield, near Manchester ... 57 

Ademek, Anton, 12 Webgasse, Vienna 304 

Adie, Patrick, Broadway Works, West- 
minster, S.W 4G, 86, 267 

Adlard, A. E., 33 Guildford Road, S.W. ... 47 
Adley & Co., 47 Lismore Road, N.W. 325, 327 
Admiralty, The Lords Commissioners of 

Parliament Street, S.W 96, 233 

Agar, W. T., Milford House, Milford, 

Lymington 323 

Agrati, L., & Co., S. Pietro a Patiemo, 11 

Via Oasoria, Naples 301 

Agricultural and Horticultural Associa- 
tion, Limited (The), Creek Road, Dept- 
ford, S.E. ; and 3 Agar Street, Strand, 

W.O 168 

Ahrbecker, H. C, & Son, 117 Stamford 

Street, S.E 234 

Aitchison, C, Loanhead Foundry, Mid- 
lothian 246 

Ajello, Giuliano, 104 Park Street, Camden 

Town, N.W 319 

Albert, Jacques, Brussels (Agent, S. A. 

Ohappell, 52 New Bond Street, AV,).., 315 



PAGE 

Albo-Carbon Light Co. (The), 132 Horse- 
ferry Road, Westminster, S.W 176 

Aldous & Son, 14a George Street, Camber- 
well, S.E. xliv 

Aldridge, J. G. W., 2 Clyde Terrace, Bevis 
Hill, Southampton 155 

Alexander, J., & Co., 18 Paradise Street, 
Lambetb, S.E 168 

Alexander, Mrs. Eliza H., Box 10, Corn- 
wall-on-Hudson, New Lock, U.S.A 231 

Alibert, J. P., 2 Rue Mazagran, Paris 316 

Allatt, Capt., Royal Military College, 
Famborough, Hants 88 

AUday, Willisun, & Sons, Branston Street, 
Birmingham 26 

Allen, C, 111 Cheyne Walk, Chelsea, S.W. 3^4 

Allen, E. E., Ill Cheyne Walk, Chelsea, 
S.W 81 

Allen, Jamea, Queen's Hotel, Leeds 209 

Allen, J. & F., 27, 28 & 29 Long Acre, 
W.C 81 

Allen, James, & Son, 21 & 23 Marylebone 
Lane, Oxford Street, W 288 

Allen, W. H., & Co., York Road, Lambeth lii 

Allin, S. Sealy, 52 Woodstock Road, Bed- 
ford Park, Chiswick, W 57 

AUix & Trudgett, 72 Walker Street, Bur- 
dett Road, E 130 

Allison, A., & Co., Apollo Works, Leighton 
Road, Kentish Town, N.W 310 

Allison, R., & Sons, Limited, 167 & 169 
Wardour Street, W 317 

Allom, Charles C., 18 Batoum Gardens, 
West Kensington Park, W 324 

Almond, Thomas R., Brooklyn, New York, 

U.S.A 289 

Almqvist, F. F., Stockholm (Agent, L. A. 
Groth, 30 Finsbury Pavement, E.C.) ... 301 

American Automatic Fire Alarm Associa- 
tion, 15 Simmons Buildings, 40 Water 
Street, Boston, U.S.A 292 

American Scale Co., Lynn, Mass., 
U.S.A 292 

American Watch Co. (The), Waltham 
Buildings, Holborn Circus, E.C 289 

Amos & Smith, Albert Dock Works, 
Hull 42 

Anderson & Gallwey, Cremorne Works, 
Lot's Road, Chelsea, S.W 338 

Anderson, G,, & Co., Arbroath Foundry, 
Arbroath 49,287 

Z 
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Anderson, J. H., Shelby, Polk County, 
Nebraska, U.8,A 292 

Anderson-Laing, S. J., Slitrig House, 
Hawick, Roxburghshire, N.B 120 

Anderson, B. F., 84 Commercial Street, 
Dundee 130 

Anderson, W. L., 1 Sydney Villas, Mel- 
bourne Road, Wallington, Surrey 235 

Anderton & Co., 87 Norfolk Street, Shef- 
field 248 

Andrew, Frederick, 24 Botolph Lane, 
Eastcheap, E.C 130 

Andrew* F. W., 3 Neville Terrace, South 
Kensington, S.W ' 246 

Andrew, J. E. H., & Co., 80 Queen Victoria 
Street, E.C 58 

Andrews, E., 6 Market Hill, Sudbury, 
Suffolk 84 

Andrews, E. & A., Winchester 81 

Andrews, T., Westgate House, Guildford Ixiv 

Andrews, J. D. F., Woodside, G'lasgow ... lii 

Andrews, William D., 233 Broadway, New 
York, U.S.A 290 

Anglo- Afaerican Brush Electric Light Cor- 
poration, Limited, 112 Belvedere Road, 
Lambeth, S.E lii, 152 

Anglo-American Clay Pigeon Co., Limited 
(The), 1 Bennett Street, St. James' 
Street, S.W 284 

Antoine Fr^res, Besan^on, France (Agents, 
Henry Johnson & Sons, 67 Lower Thames 
Street, E.C.) 304 

Appleby Bros., 89 Cannon Street, E-0. ... 134 

Appleton, Leonard, 18 Brecknock Crescent, 
Camden Road, N.W 1 246 

Aqueous Works & Diamond Rock-Boring ' 

, Co., Limited, Crown Works, Guildford 
Street, Lambeth, S.E 28 

Arabian Coffee Co., 42 Basinghall Street, 
E.0 189 

Arbuthnot, Colonel H. T., R.A., Royal 
Small Arms Factory, Enfield Lock, Mid- 
dlesex 

Arding, Miss H. A., 13 Sloane Square, S.W. 324 

Armstrong, Sir W., Mitchell & Co., Elswick 
Works, Newcastle-on-Tyne 96, 233 

Arnold, Alfred, Clare Hall, Halifax 120 

Arnold, Samuel, 18 Bartholomew Road, 
Kentish Town, N.W 143 

Arnold, W., Frant, Tunbridge Wells ; and 
W. Levett, Glassenbury, Cranbrook 190 

Art Tile Co. (The), 92 Falcon Road, Bat- 
teraea, S.W. 215 

Arundel & Co., Bromley Street Works, 
Ashley Lane, Manchester 64 

Arundel Society (The), 24 Old Bond 
Street 248 

Asbestos Co., 161 Queen Victoria Street, 
E.C xliv, 63, 120 

Askew, John, Stanhope, Darlington 321 

Askham Bros. 8c Wilson, Limited, York- 
shire Steel Works, Sheffield 27, 46 

Asquitb, Omsby, & Nicholson, Seaton- 
Delaval, Northumberland 29 

Asquitb, T. W., & R. E. Orusby, Scaton- 
Deluval, Northumberland 29 



Afeton & Mander, 25 Old Compton Street, 

W 267 

Astrop, William, 11 Watoombe Villas, 

St. AnWs Road, Stamford Hill, N 87 

Atcherley, Dr. R. J,, 37 Ashchurch Grove, 

Shepherd's Bush, W 27 

Atkinson & Philipson, Northumberland 

Carriage and Harness Manufactory, 

Newcastle-on-Tyne 81 

Atkinson, B. F., 3 Hemming's Row, Charing 

Cross, W.C 29 

Atkinson, J., M.R.C.S.S., Wilton Place, 

Belgravia, S.W 88 

Atkinson, John E., 33 Egerton Road, 

Greenwich, S.E 236 

Atkinson, Leonard, 285 Bickley Road, 

S.E 275 

Attix, Thomas F., 252 Broadway, New 

York, U.S.A 292 

Attout-Tailfer & J. Clayton, 63 Rue du 

Moulin de la Pointe, Paris 305 

Attwood A., & Co. (late Salmon, Barnes 

& Co.), Canal Head Foundry ; & ^)n- 

gineering Works, Ulverston, Lancashire 

xUv, 137 

Auberleu-Osterlag, F., Frankfort, Germany 
(Agent, G. Neumann, 10 Bull-and-Mouth 
Street, B.C.) 302 

Augener & Co., 86 Newgate Street, E.O.... 32? 

Augener, William, 5 Little Windmill 
Street, W 327 

Automatic Apparatus Co., Limited 16 
Rue Bleue, Paris (Agent, A. Mackie, 19 
Hop Exchange, S.E.) 76, 288 

Automatic Musical Instrument Co., Li- 
mited, 3 Copthall Buildings, E.C 319 

Automatic Weighing & Package Filling 
Machine Co. (The), 24 Hudson Street, 
New York, U.S.A. (Agents, J. & M. 
Cohen, 53 & 54 Houndsditch, E.G.) 290 

Aveling & Porter, Rochester ^ 

Avery, W. & T., Digbeth, Birmingham; 
and 14, 15 & 16 Cow Cross Street, 
E.C 

Aves, W. O., 46 Barbican, E.C »1 

Awsworth Iron Co. (The), Ilkeston, near 
Nottingham 

Aylesbury Dairy Co., Limited, 31 St 
Petersburgh Place, Bayswater, W ^ 

Ayling, Joseph James, 4 Crane Court, 
Fleet Street, E.C 245,327 

Austin, James Battle, Lime Kiln Dock, 
HotweUs Road, Bristol }g 

Ayrton & Perry, Professors 

Ayton, E. J., Heddon Colliery, Wylanx- 
on-Tyne 25 

Babbott, William M., 10 Ninth Street, 

Pittsburgh, Pa., U S.A ^ 

Babson, Charles, Jun., 24 Congress Street, 

Boston, U.S.A 

Bacon, G. W.,127 Strand. W.C 279 

Baden-Powell. W., 3 Paper Buildings, 

Temple. E.C S6,96 

Badger, Jonathan, Rockville, Centre, Long 

Island, U.S.A ^ 
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Badische Anilin & Soda (The), Lndwigs- 
hafen-oB-Bhine and Stut^rt (Agent, H. 
Beok, 22 Bosh Lane, Oazmon Btreel, 
E.O.) 801 

Bagot. A. a. 42 Lowndes Street. S-W 154 

Bailey, Jamesi Upper Longdon, near 
Rugeley, Staffordshire 25 

Bailey, W. H. & Co., Albion Works, Sal- 
ford, Manchester 30, 58, 266, 813 

Baird, Hon. Spenoer, Washington, U.S.A. Ixiv 

Baker, A., 14 Warwick Gardens, Kensing- 
ton, W. 44 

Baker, Charles, 248 & 244 High Holbom, 
W.O .; 264 

Baker, H. G., 8 Upper East Smithfield, E. 156 

Baker, J. L., & Co., Oockatrice Works, 
Hargraye, near Kimbottom, Huntington- 
shire 85 

Bakker, P. L., Everdingen, Paysbna 801 

Balch, William, 4 Bomney Terrace, Qreen- 
wich, Kent. 100 

Baldwin, Henry, & Co., 29 Great St Helens, 
E.C 120 

Baldwin, S. J., The Apiary, Bromley, 
Kent 10 

Balfour & Co., Lane End Works, Ix)ngton, 
Staffordshire 46 

Bamberger, Louis, 3 Broad Street Build- 
ings, Lirerpool Street, B.C 319 

Bamfolrd. Henry, & Son, Leighton Iron 
Works, Uttozeter, Staffordshire 9, 313 

Banister, F. P., Engineer's Office, London, 
Brighton, & South Coast BaUway, Lon- 
don Bridge Terminus, E.C 43, 74 

Banks, 'G. C, 9 South Saint Andrew's 
Street, Edinburgh 82 

Banner, Bros., ^ Co., 11 Billiter Square, 
E.C xliv 

Banting, W. L., 7 Pond Place, Fulham 
Boa(tS.W 88 

Bapty, F., 7 Park Street, Leeds 65 

Bapty, S. Lee, 65 Blackheath Boad, 
Greenwich, 8.E 275 

Barany, A., & Co., 8 Bue Louia-le-Qrand, 
Paris 304 

Barford & Perkins, Queen Street Iron 
Works, Peterborough 9, 12, 287 

Barham, G., 26 Hart Street, W.C 10 

Barker, G. E., High Boad, Chiswiok, W. 275 

Barker, John, & Sons, Limited, Park Street 
Iron Works. Oldham 138 

Bar] fow, H. B., Junr., & Co., Combrook 
Works, Manchester 130 

Barlow, Samuel, & Co., Stakehill Works. 
Castleton, Manchester 246 

Bamett & Foster, Niagara Works, Eagle 
Wharf Boad. N 25, 26 

Bamett, Samuel, & Sons, 32 Worship Street, 
E.0 314 

Barratt & Bobinson, SlOa York Boad, 

Camden Boad, N 319 

Barrett, G. J. T., 253 Essex Boad, lalmgton, 

N 96 

Barrett, H. J., 16 High Street, HuU 
(Airent, J. Humphreys, 16 Leadenhall 
St^t,E.C.) 83 



PAOB 

Barrow Book Drill A Engineering Co., 
Saltash, Cornwall , 29 

Barrow Shipbuilding Co., Limited, Barrow- 
in-Furness, Lancashire 96 

Barrow, Thomas, The Oaks, Bock Lane, 
Bock Ferry, Birkenhead « 73 

Barry, Bees, & Co., Boyal Naval College, 
Greenwioh, S.E 96 

Barsant, Henry, & Sons, 18 Wells Mews, 
Oxford Street, W xliv 
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Dorset 210 

CoUey, Walter William, 253 Camberwell 
New Road, S.E 245 

Collingham, R. M., Green Lane Foundry, 
Hull 137 

Collins, C. G., 56 Cochrane Street, St. 
John's Wood, N.W 275 

Oolquhoun, John, 1 Royal Terrace, Edin- 
burgh 76 

Columbia Type Writer Co., 320 Broadway, 
New York. U.S.A 292 

Combination Power Punch and Eyeleting 
Machine Co. (The), 49 High Street, 
Boston, Mass., U.S.A 289 

Common, A. A., 63 Eaton Rise, Ealing, 
W 275 

Compagnie Fran9aise duj Celluloid, Paris ; 
and Staines 302 

Compressed Lime Cartrirlge Co., Limited 
' (The), 3 Queen Street, Cheapside, E.G. . 28 

Coudy, H. B., Battewa, S.W 167 



Conradi, Henry, 18 Golden Square, W. ... 48 

Consolidated Electric Co., Linuted, 6Sa 
Cow Cross Street, E.C liii, 152 

Constantine, T. J., 61 Fleet Street, E.C. ... 186 

Conti, Alfred, Via Cimabue 6, Florence ... 301 

Continental Diamond Rock Boring Co., 
Limited (The), 4 The Sanctuary, West- 
minster, S.W 167 

Cook & Casson, Malvern Link 82 

Cooke & Tallack. 74 Stamford Street, S.E. 215 

Cooke, G. •K., Mfg. Co., 74 & 75 Cow Croes 
Street, E.C 152,216 

Cookson, F. N., Waterloo Road, Wolver- 
hampton 86 

Copeland & Laoey, 19 Gracechurch Street, 
E.C 100 

Copeman & Pinhey, 4 Victoria Street, 
Westminster, S.W 98 

Copeman, Edward S., 4 Victoria Street, 
Westminster, S.W 235 

Copman, Charles, 108 Avenue A, New 
York, U.S.A 291 

Coppard, J., 35 Holloway Road, N 190 

Copying Apparatus Co., Limited (The), 
36 Farringdon Street, E.C 247 

Corbett, T., Perseverance Iron Works, 
Shrewsbury 9 

Cording, George, 125 Regent Street, W. ... 207 

Cording, J. C, & Co., 19 Piccadilly, W. ... 20t) 

Cordner, Allen, & Co., Limited, 20 Buck- 
lersbury, E.C. ; and Stanhope Works, 
Wandsworth Bridge Wharf, Fulham, 
S.W Uii, Inl 

Cormac, Daniel Adair, 27 Quality Street, 
Leith 63 

Corteen, William, 41 North Church Street, 
Sheffield 47, 59,85 

Cottam & Co., 2 Winsley Street, Oxford 
Street, W *8 

Cottrell, James, Jun., 30 West Street, St. 
Phillips, Bristol ^ 

Coubins, George, Birchington-on-Sea, near 
Margate, Kent 313 

Cousins, John Ward, Portsmouth 218 

Coventry Machine Co., Limited, 16 Hol- 
bom Viaduct, E.C 87,130 

Cowan, W. & B., Smith Square Works, 
Westminster, S.W. ; Dutton Street 
Works, Manchester; and Buccleuch 
Street Works, Edinburgh 176 

Cowdrey Four-cylinder Engine Co. (The), 
163 & 165 Dearborn Street, Chicago, Il- 
linois, U.S.A 289 

Cowdy, J., & Co., 40a Queen Street, Can- 
non Street, E.C 71 

Coxeter & Nehmer, 23 & 24 Grafton Street 285 
East, Tottenham Court Road, W.C 1^2 

Coxeter, J., & Son, 23 & 24 Grafton Street 
East, Tottenham Court Road, W.C 151 

Craddock, G^eorge, 378 Gray*s Inn Road, 
King's Cross, N 90 

Cramer & Co , 199 Regent Street, W 320 

Cramp, J. P., jFinedo^i Iron Works, near 
Wellingborough 2H 

Cranston, J. G.,22 Grey Street, Newcastle- 
upon-Tyne.,,.., 27 
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Credenda Cold Drawn Seamless Steel Tube 
! Co. (The), 4 Water Lane, Great Tower 

Street, E.0 234 

I Creasy. Benjamin Seaman, 56 St. Mary's 
Terrace, Hastinjrs 41 

Cripps, Thomas Henry, 3 Park Terrace, 
Oval Eoad, Croydon 318 

Croasdell, Samuel T., Barr's View, 
Brigham, Carlisle 47 

Croft Stone Quarry & Brick Co. (The), 
Croft, near Leicester 44 

Crompton. B. E., & Co., Mansion House 
Buildings, E.C lu, 151 

Crook, Thomas, PrestoBf 62 

Crookes, William, 7 Kensington Park Gar- 
dens, W 155 

Cropper & Co., 28 Budge Row, Cannon 
Street, E.C 246 

Crosland, William, New Street. Miles Plat- 
ting, Manchester 245 

Crossley Bros., Limited, 24 Poultry. B.C.. . . 57 

Crossley, C. W., 14 St. Mary Axe. E.C. ... 26 

Crouch, Henry, 66 Barbican. E.C 264 

Crowley, J., & Co, Meadow Hall Lron 
Works, near Sheffield 10 

Crypto Cycle Co., 73a Chiswell Street, E.C. 86 

Crystalline Glass Co., Limited (Tbe), 96e 
Clerkenwell Road, E.C 214 

Cuff, A. St. George, 45 Pow is "Square, W. 

Cummins. A. E. (care of Ormerod, Grier- 
son, & Co., St. George's L-on Works, 
Manchester) 137 

Cummins, W. R., Sheepcotes. Chigwell 
Row, Essex 65 

Cunard Steamship Co., Limited (The), 

Liverpool * 

I Cunyngham, H., Harlingham Lodge, Ful- 
ham, S.W 265 

Curtis, J. & B. L., 4 Melcombe Place, Dor- 
set Square, N.W 90 

Curzon, Henry, 61 Lincoln's Inn Fields, 
W.C 268 

Curwen. J., & Sons, 8 Warwick Lane, E.C. 327 

Cusworth.X)., 30 ElUngton Street, N 275 

, Cutbush, W., & Son, Highgate, N Ixv 

i Cutler & Son, Buffalo, New York, U.S.A. 
I (Agents, William Angus & Co., Wenlock 

I Road, N.) 291 

iCuttell, F. G., 49 Bedford Street, W.C. ... 279 
i Cutter, Ephraim, 213 West 34th Street, 
New York, U.S.A 291 

Daft Electric Light Co. (The), 115 Broad- 
way, New York, U.S.A 290 

Dakers, James, 7 Union Wynd, Aberdeen 84 

Daldy, F. R., 294 City Road, E.C 244 

Dale, H. & E. J., 26 Ludgate Hill, E.C. .153, 285 
Dale, William, 1 Chesterton Road, Plais- 

tow, Essex 103 

Dallas, D. C, Crane Court, Fleet Sti-eet, 

E.0 247 

Dalgairns, James, & E. J. E. Mare, 48 
Batoum Gardens, West Kensington Park, 

W 219 

Dal ton Time-Lock Syndicate, Limited 
(The), 69 Coleman Street, B.0 209 
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Danchell, F. H., C.B.,47 Tunbridge Road, 
Maidstone , 156 

Dandy, William H., 1 Bridge Street, Drif- 
field, YoAshire 46 

Daniell, William, New Road, Linslade, 
Leighton Buzzard, Bedfordshire 176 

Dansey & Robinson, 14 Gracechurch 
Street, E.C 65 

Danziger Cellulose Fabrik, Danzig (Agents, 
G. F. Green & Co.. 3 George Yard, 
Lombard Street, E.C.) 301 

Darby, T. C. Pleshey Lodge, Chelmsford, 
Essex 9 

Dashwood, A., & Co., 28 & 29 St. Swithin's 
Lane, E.C 12, 287 

Daughters, George, 363 Hope Place, St. 
James' Road, Old Kent Road, S.E 119 

Davey, Paxman. & Co., Colchester xlv, 66 

Dayidson & Co., Sirocco Works, Belfast, 
Ireland 284 

Davidson, G., & Co., Chester-le-Street, 
CO. Durham 29 

Davison, Inskipp & Mackenzie, 62 Leaden- 
haU Street, E.C 130 

Davies, Ishmael, Derby Villas, Hamhurst 
Street, Fallowfield, Manchester 76 

Davies, J. N., Ystrod, Rhondda 218 

Davis, A„ & Co., 10 Strand, W.C 90 

Davis, Alfred, Parliament Mansions. West- 
minster, S.W 75 

Davis & Clow, St. Helen's Works, Abing- 
don, Berks 101 

Davis, H. C, & Co., 200 Camberwell Road, 
S.E xlv 

Davis & Co., Limited, '25 Old Jewry, 
EC 58 

Davis & Timmins, Limited, Bowling Green 
Lane, Farringdon Road, E.C 165 

Davis, G. E., Behn(mt, Thonicliffe, Shef- 
field 169 

Davis, Henry Albert, 13 Poultry, Cheap- 
side, E.C 210 

Davis, John, & Son, All Saints Works, 
Derby ; 118 Newgate Street, E.C. ... 25, 129 

Davison. C. E., 7 Nevem Road, S.W 246 

Davy, William Thomas, 21 Valentine 
Place, Blackfriars Road, S.E 139 

Day & Collins, Limited, Atlas Works, Fann 
Street, E.C 247 

Day, Edward Joseph, F.C.S., M.O.H., Dor- 
chester 217 

Deacon, George, 103 Lower Thrift Street, 
Northampton 11, 285 

Deakin, Parker & Co., Sandon Works, Sal- 
ford, Manchester liii, 59 

Deane & Co., 46 King William Street, E.C. 

266,285 

Dean, Joseph, 77 City Road, E.C 320 

Deards, W. & S., Horticultural Buildings, 

High Street, Harlow, Essex 12, 287 

De Bunsen, Miss V. J. H., 41 George 

Street, Portman Square, W 246 

Defries & Sons, J., 147 Houndsditoh, E. ... 177 
De Grave, Short, & Co., 59 St. Martin's-le- 

Grand 268 

Peighton, W., Workington, Qumberland,,, 30 



Digitized by 



838 



Index. 



PAQB 

Delany Syilohronous Multiplex Telegraph 

System (The), 84 Broad Street, New 

York, U.S. A 292 

Delataete, Edward, Woodford Street, Bre- 

lade's, Jersey 11 

De Maria, Oapt. Salyatore, Salita Pirozzoli 

10, Naples. 103,304 

De Michele, V., 14 I>elahay Street, West- 
minster, S.W 48 

De Mouncie, Baron A. T., 44 Bawlings 

Street, Chelsea, S.W 89 

Dening, F., Chard, Somerset. 284 

Benk, Hans, Goldschmiedgasse, Vienna ... 803 
Denley, Miss Mary A., Fontenay, Endles- 

ham Boad, Balham, Surrey 824 

Denison Manufacturing Co., Boston, 

U.8.A 289 

Dent. Allcroft, & Co., 97 Wood Street, 

F 193 
Denit, E* &'Co!,' 61 Strand^^^ 256 
Denton, S. G., 25a Hatton Garden, E.C... 265 
De Nydpruch, Comte, 6 Rue Van Orley, 

Brussels (Agents, Gamer & Co., 18 Queen 

Victoria Street, E.C.) 821 

De Pont & Co., 11 J Union Court, Old Broad 

Street, E.C 284 

De Ranoe, Charles E., Geological Survey 

Office, Museum, Jermyn Street^ S.W. ... 49 
De Rohden, C. B., Rue St. Maur 185, 187, 

189, Paria 817 

Dermentine Syndicate, 7 William Street, 

Neate Street, Camberwell, S.E 200 

Desoize, O., 28 Bemers Mews, Middlesex 

Hospital, W 313 

De Zorzi, Valentine, Pistoga, Italy 321 

D'Humy^ F., 2 Carlton Mansions, Clapham 

Rise, S.W 152 

Dick, Radclyffe & Co., 128 High Holborn, 

W.C Ixiv 

Dick, A., 110 Cannon Street, E.C 27 

Dick, D., & Co., 112 & 114 White Street, 

New York, U.S.A 293 

Dickie, James, 1 East Parade, Leeds 98 

Dickinson, H. Young, Newbury 323 

Dickinson, W., & Sons, Phoenix Iron 

Works, Blackburn 121 

Dick, Kerr, & Co., 101 Leadenhall Street, 

B.C 66, 288 

Dickson, Quartermaster William, 10 Dyne- 

vor Road, Stoke Newington, N 235 

Dillon, James, 86 Dawson Street, Dublin 48 
Di Mariano & Co., 5 & 7 Maiden Lane, 

New York, U.S.A. (A. Hond & Co.. 

Oseney Crescent, N.) 291 

Dimes, W. P., Oldstone, Blackawton, Devon 11 
Di Tergolina, Count V., 36 Myddleton 

Square, E.C 89 

Dixon, A. A., 24 Queen Victoria Street, E.C. 48 
Dixon, T., Park View, Buttershaw, near 

Bradford : 266 

Dobbel, John, S&voy House, 115 Strand, 

W.C 804 

Dobson, Alfred J., 11 Charterhouse Street, 

E.C 292 

Doowra^ T., & Sons, 114 BalVe Pond Road, 

Islington, N. 1^6 



TkQt 

Donegal Industrial Fund, 81 New Caven- 
dish Street, W k 

Domer, G., & Sohn, Stuttgart, Germany... 318 
Dosi, Pietro, S. Vitale 66. Bologna, Italy . 821 
Douglas, C. D., & Co., 15 Queenhithe, Upper 

Thames Street, E.C 218 

Doulton & Co.* Lambeth Pottety,S.E....ilv,46, 

175,214 

Downing, D. F 319 

Dowson, Alfred, 3 Great Queen Street, 

Westminster, S.W 42 

Dreaper, W. H. & G. H., 96 Bold Street, 

and 103 Wood Street, Liverpool 819 

Dreghom, George, Albert Cottage, Glebe 

Street, Inverness « 4* 

Drew, J., & Son, 33 Picoadilly Circus, W. 810 
Dronsfield Bros., Atlas Works, Oldham ... 141 
Dryer, Rosenkranz, & Droop, Fabrikanten, 

HauDver (Agent, P. Bom, 53 Queen'a 

Road, Bayewater, W.) 302 

Duchamps, E. G., C.E., 14 Croxted Park, 

West Dulwich, S.B 62,171 

Dudgeop, Robert E., 53 Montague Square, 

W 2» 

Duerre, R., 15 King's Boad, Chelsea, 

S.W 81 

Duffy, H. C, & Son, 68 Storks Road, Ber- 

mondsey, S.E 

Dufresne & Luders, 82 Cornhill, E.G. ... 
Duncan Bros., 82 Queen Victoria Street, 

E.C 

Duncan, George. 16 Queen Street, Glasgow I 
Duncan, J. & J. A. R., & B. E. E. New- 

land8, Clyde Wharf, Victoria Docks, E.. li 
Duncan, J. W., Paul Pry Works, New 

Summer Street, Birmingham 101, ? 

Dunkley, William, 101 High Street, Clap- 
ham, S.W h 

Dunlop, Robert, 41 Oakfield Street, Cardiff J 

189,™ 

Dunmore, Edward, 1 Beacon Hill, Camden J 

Road, N ^ 

Dunn, Thomas, 48 Threadneedle Street, J 

E.C » 

Dunnett, Robert, Cobden House, ffigh 
Street, Camden Town, N.W ^ 

Dunning, James, Bangor, Maine, U.S.A.... ^ 

Dunscombe, C, City Engineer, Liverpool w 

Dunston Engine Works Co. (The), Vnt 
ton Engine Works, Gateshead-on-Tyne- iw 

Duplex Brake Co., 11 Queen Victorift 
Street, E.C : ^ 

Durham, Churchill & Co., 23 Leadenball 
Street, E.C ^ 

Duval, Arthur, 11 Rue Recurt, Paris 

Duvigneau, C, & Co., Majolica Works, 
Magdeburg, Germany (Agents, The 
German Majolica Co., New Oxford 
Street, W.C.) ; ^ 

Eason, A., 217 & 219 Kentish Town Boad, 
N.W 31» 

East Ferry Road Engineering Works Co. 
Limited, East Perry RoaZl, MillwaU, , 
E • 
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Eastman Bry Plate ft Film Co. (The) 

Booheeter, New York, U.S.A.: 292 

Eastman, Thomas, Wallington College, 

Fareham 284 

Easton ft Anderson, 8 Whitehall Flaoe, 

S.W. ; and Brith, Kent 43, 138, 285 

Eavestaff; William Glen, 14 Bemers Street, 

Oxford Street, W 317 

Edgington, B., 2 Dnke Street, -London 

Bridge, S.B Ix 

Edison-Swan Eleetrio Light Go., 57 tiol- 

bom Viaduct, B.O.* lii 

Edison & Swan United Electric Oo^ Limited 

(The), 57 Holbom Viaduct, B.0 151 

E(knondBon, Joseph, Heath ATenae,HalifiBa 266 
*5dnannd«, J., 10 Stonefield Terrace, Liver- 
pool Boad, N 190 

Bd wards ft Co., 85 Southampton Buildings, 

Chancery Lane, W.0 59 

Edwards, F. A., 821 High Holbom, W.O. 246 
Edwards, G., Whitby Lodge, New Thornton 266 

Heath, Surrey 42 

Edwards, G. M., 54 Gresham Street, E.O. 48 
Edwards, Joseph, 10 Stonefield Terrace, 

LiTerpool Boad, N xlvi 

Edwards, William, Queen's Hotel, Queen'd 

Road, BattOTsea, S.W 44 

Bglington Chemical Co. (The), 27 St. Vin- 
cent Place, Glasgow 167 

Elbers, Alexander Daniel, 172 Hudson 

Street, Hoboken, Kew Jersey, U.S.A. ... 289 
Electric Apparatus Co., Limited (The), 58 

Queen Victoria Street, B.C 152 

Electric Paint Bemover Co., Limited, 3 

Westminster Chambers, S.W 41 

Electrical Power Storage Co. (,The), 4 

Great Winchester Street, E.O 151 

Electric Signal Co., Limited, 62 Hogarth 

Boad, West Kensington, W 76 

Electric ** Sun ** Lamp Co., 6 Eidinghouse 

Street, W lui 

Electro- Amalgamator Co., Limited, Tower 

Chambers, Moorgate, E.C 27 

Blectro-Graphio Manufacturing Co., Mills 

Buildings, 28 Broad Street, New York, 

U.S.A. 290 

Eley Bros., Limited, 254 Gray's Inn Boad, 

W.C 234 

Eiias, G., Stuttgart, Germany 319 

Eiloart, A., Kihg's CoUege, W.C 169 

Elkington&Oo., 22BegentStreet,S.W.... Ixi 
Ellington ft Woodhall, 9 Bridge Street, 

Westminster, S.W 65 

Elliott, James, 13 Langham Street, W. ... Ixii 
Elliott's Patent Mining Pick Co., Limited, 

32 Kennedy Street, Manchester 29 

EUis ft Co., 47 Farringdon Road, E.C 86 

Elwell, Parker, Commercial Boad Works, 

Wolverhampton lii 

Emanuel, Henry, Croft Lodge, Surbiton, 

S.W 99 

Emanuel, John Isaac, 82 Clepham Boad, 

Oanonbury, N. 89 

Emdin, A., 8 ft 9 Buke Street, Little 

Britain, B.C i; 219 

Empsall, Samnel, Clay Pits, Halifax 44 



Engelbert ft Co., 70 ft 71 Bishopsgate 

Street, fil.C 167 

English ft Foreign Electrotype Agency, 

19 to 28 Ludgate HiU, W.C 246 

iBnglish Watch Co. Limited (The), Villa 

Street, Hickley, Birmingham 25t 

Enoch ft Sons, 19 Holies Street, W 827 

Ensilage Press Co., Leicester 11 

Estcourt, Charles, 29 Princess Street, Man- 
chester » 177 

Estey Organ Co., 42 Holhom Viaduct, B.C. 818 
Etchells, John, Silk Manufacturer, Peel 

Street, Macclesfield lid 

Etherington, John, 89a King William 

Street, London Bridge, B.C 64 

Bvans ft WormuU, 31 Stamfc^d Staleet, S.B. 218 
Evans, Bvan, Denbigh Street, Llanrwst, 

NOTth Wales 25 

Evans, J. H., 159 Wardour Street, Soho, 

W 131 

Evelyn, Col. G. P., 59 Wimpole Street, 

Cavendish Square, W 267 

Bwing, James Alfred, Universiiy College, 

Dundee 60 

Exeter, Marquess of. ; Itiv 

Byles, Mrs. J. F., Clarence Villa, Powi« 

Grove, Brighton 213 

Paija, Henry, 4 Great Queen Street, West- 
minster. 8.W 46 

Fairfax, J. S., 3 St. Paul's Boad, Camden 
Square, N.W 66, 180, 176 

Fairholme & Co., 99 Shoe Lane, Fleet * 
Street, B.C 246 

Fairlie Engine ft Boiling Stock Co. (The), 
Palace Chambers, Victoria Street, West- 
minster, S.W 57 

Fairlie, B. G., Palace Chambers, Victoria 
Street, S.W 57 

Falcon Engine ft Car Works, 41 Coleman 
Street. E.C 73 

Falting, A., ft Co., 184 City Boad, E.C. ... 44 

Faraday ft Son, 3 Bemers Street, Oxford 
Street, W 155 

Farman, Edgar, 5 Great James Street, 
Bedford Bow, W.C 324 

Farmer, James, ft Sons, Adelphi Street 
Iron Works, Salford, Manchester 119 

Farmer, M., 34 ft 36 Britton Street, Chel- 
sea, S.W 813 

Faull, E. M. B., 30 Manley Terrace, Ken- 
nington Park, S.E 63 

Fawcett, F. B., Kidderminster 120 

Fawcett, Henry, Kidderminster 119 

Fawcett, W. L., 11 Church Street, Kidder- 
minster , 119 

Fear, E. J. C, Hampton Park, Bedland, 
near Bristol 209 

Feetbam, M., ft Co., 9 Cliflford Street, W. Ixii 

Felt, W. O., 65 ft 56 Chancery Lane, W.C. 247 

Felten ft Guilleaume, Cologne (Agents, 
W. F. Dennis ft Co., 101 Leadenhall 
Street, E.C.) 317 

Fergusson, H. A., 31 Lombard Street, E.C. 151 

Ferris, Henry W., 9 Dorset Boad, Morton, 
Bmrey 154 
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Ferris, John, Begent House, Cambridge ... 89 

Fidler, T. Claxton, 13a Great George Street, 
Westminster, S.W 49, 75 

Fiehji, H. V., Bez Spengergasse 23, Vienna 322 

Field & Tuer, 50 Leadenhall Street Ixi 

Field, J. & J. C, Lambeth Marsh, S.E. ... 134 

Fielding & Platt. Atlas Iron Works, Glou- 
cester 134 

Finlayson, D., Minto House,* Chambers 
Street, Edinburgh 264 

Fiorini, Giuseppe, Via Castiglione 8, Bo- 
logna, Italy 321 

Firth, N. C, 125 Foregate Street, Chester 256 

Fischer & Fritsch, Leipzig (Agents, 
Schmedes, Esbsloh & Co., 36 & 37 Monk- 
well Street, E.C.) 314 

Fischer, A., Carolinstrasse, 20, Leipzig, 
Germany 289 

Fishwick Captain J., 3 Nelson Place, 
Barnstable 98 

Fitton, Edward B., Fair Lea, Great Mai- • 
vem 209 

Flatau & Turner, 9 Mincing Lane, E.C. ... 176 

Flather, Charles J., 109 Portland Street, 
Southport 62 

Fleischer, Miiller, & Co., Frankfort-on-the 
Maine, Germany 175 

Fleming, Albert, Deaum Crag, Shelwith, 
Ambleside, Westmoreland .' 121 

Fleming, Thomas, Son & Co., West Grove 
Mm,HaUfax 61 

Fletcher, J. M., Cheadle, Cheshire 11 

Fletcher, Thomas, Thynne Street, War- 
rington 186 

Fleuss Breathing Dress & Safety Lamp 
Co., Limited (The), 27 Martin's Lane, 
Cannon Street, E.C. 25 

Flexible Glass Co. (The), 294 High Road, 
Kilbum, W 215 

Foix, E., 4 Orchard Buildings, Kingsland 
Road, E liii 

Foley, Arthur, Fisherton Steam Cabinet 
Works, Salisbury 209 

Foley, James J., Biversdale, Middleton, 
CO. Cork, Ireland 218 

Fontaine, A. C, 3 Bennett Street, Fitzroy 
Square, W 218 

Forbes, Prof. George, 34 Great George 
Street, Westminster, S.W 152 

Force, William Arthur, 172 Fulton Street, 
New York, U.S.A 292 

Ford, J. T., 6 Outram Road, Havelock 
Park, Southsea, Portsmouth 284 

Forder & Co., Limited, 7 Upper St. Mar- 
tin's Lane, W.C 82 

Forder, Alfred, & Co., Lonsdale Coach and 
Harness Factory, Wolverhampton 82 

Fordred,.John, 4 Union Court, Old Broad 
Street, E.C 189 

Forrester, H., 5 Margaret Street, Hanley, 
Stoke-on-Trent 210 

Fiirster, Aug., Saxony (Agents, Schmedes, 
Esbsloh & Co , 36 & 37 Monkwell Street, 
E.C.) 318 

Forsyth Bros., 122 & 124 Deansgate, Man- 
chester ; and 272 Begent CJircvs, W, .„ 313 



Forsyth, James, Finchley New Boad, 
Hampstead, N.W 323 

Fort Wavne Jenny Electric Light Co., 
Fort Wayne, Allen County, Indiana, 
U.S.A 290 

Fortesque, Miss E. F., The Green, Banbury 

Foster & Pearson, Beeston, near Not- 
tingham 12, 287 

Foster, B. E., 83 York Street. West- . 
minster, S.W 214 

Foster, J., & Sons, Bow Lane Iron Works, 
Preston 28 

Foulis, John, 28 Market Street, Muflsel- 
burgh, Midlothian, N.B 1^ 

Fox, Charles James, 2 Vernon Place, Con- 
way Street, Birkenhead , *2 

Fox, Edwin, & Co., Limited, Magnetic 
Telegraph Wire Works, Millwall, E.... 153 

Fox, Sameon, C.E., Leeds Forge, Leeds ... 58 

Foxall, Llewellin, Jones & Co., Charlotte 
Street, Newport, Mon l** 

Foxboro' Manufacturing Co., Foxboro', 
Mass., U.S. A 291 

Foxlee, E. W., 22 Goldsmith Road, Acton, 
W ^ 

Francon, Emmanuel, Holm Elms, Wimble- 
don, Surrey 

Fmnkenberg & Co., 31 Kennington Park 
Road, S.E.; J 

Franks, Miss F., 143 Camden Road, N.W. 27 

Franks, L., 2 Hutchinson Street, Aldgate, 
E 1 

Eraser, Alexander (care of NeiU & Co., 
Government Printers, Edinburgh) 2fi 

Eraser, General R. Madeod, 27 Dorset 
Square. N.W IS 

Free, Robert. The Ebns, Mistley, Essex ... jw 

Freede. Lieut. C, The Hague, Holland ... 3» 

Freeman, J. B.. & Co., Grove Works, Bat- 
tersea, S.W 

Freeman, William S., The Milk, Otford, 
Kent ^ 

Freeston, James, & Geo. Kyle, GeddingtoD, 
Kettering 

Frenkel, s!^ Behrenstrasse 67, BerUn 2^ 

Frere, Nestor, 21 St. Mary Axe, E.C. ...... 

Fritsche, Gustav, Schonau bei Neutit- 
Bchein in Mahren (Agent, P. Born, 53 
Queen's Road, Bayswater, W.) 

Frodsham & Co.. 31 Gracechurch Street, 



a.c. 



.256 



Fromm, T., 37 Langestrasse, Frankfort, 

Germany 

Fromow, W., & Sons, The Nurseries, Chia- 

wick 

Frost, Alfred J;, 6 Westminster Chambers, 

S.W 

Fryi J. S., & Sons, Union Street, Bristol... 190 
Fry, Samuel Sompting, Nutley Terrace, , 

Fitzjohns Avenue, N.W f 

Fuller, S.ife A.,Bath ^ 

Fumat, Victor, France (Agents. Garnier 

& Co., 18 Queen Victoria Street B-C.)... ^ 
Fumell, T., 1 Matlock Villas, Lordship 

Lane, East Dulwich, S.E J'J 

Pumival ^ go., 7 Charterhouse Si, i^.C... 



Digitized by 



Google 



i 



PAOB 

Gfidsden, H. 6 Giosbv Square, Bishops- 
gate Street, E,C 26, 137 

Gage, William Heupy, Unioa Street, Kings- 
ton-on-Thames, Surrey 138 

Gainsford & Co., 167 Borough, S.B.... xM, 209 
Gales, W. H., 56 High Street. Poplar, E. 61,99 
Galland-Mason, Robert, Hambleton House, 

The Promenade, Douglas. Isle of Man... 265 
Galloway, W. ft J., & Sons, Knott Mill 
Iron Works, Manchester xlvi, 58 



Galway, Sir Ralph P., Bart, Thirkleby 

Park, Thirsk, Yorkshire 235 

Gamble, Joseph, & Sons, St. Helen's 169 

Gandy, Maurice, 130 Queen Victoria 

Street. E.0 61 

Gant, Robert B., 39 ArtiUery Place, Wool- 
wich 155 

Garbett, E. L., 3 Myddleton Square, E.G. 46, 264 
Gardner, A., & Son, 36 Jamaica Street, 

Glasgow 99 

Gardner, G. H., & Co., 14 South William 

Street, New York, U.S.A 292 

Gardner, Robert William, 17 Warwick 

Crescent. Paddington, W 45 

Garforth, W. E., Halesfield, Normanton ... 25 
Garland, Miss Maria, 10 Powis Square, 

Brighton 323 

Garratt & Fowler, 31-33 Leipsic Road, 

Oamberwell, 8.E 176 

Garrett & Co.. 5 Great Smith Street, West- 
minster, S.W. 322 

Garrett, G. P. H., 19 Derment Street, 

Derby 320 

Garrett, Richard, & Sons, Leiston Works, 

Leiflton, Suffolk 9 

Gas Appliances Co., Limited, 29 New 

Bridge Street, E.C 176 

GaskeU, Deacon, & Co., Widnes 168 

Gauly, Edmund G., 11 Victoria Grove, 

Kensington Gate, W 275 

(Jauntlett, C, & Co., Union Factory, Trow- 
bridge, Wilts 120 

Gaupillat & Co., 11 Queen Victoria Street, 

E.C 235 

Gausby, J. B., 75 Wellington Road, Edg- 

baston, Birmingham 214 

Gaussen, D. (Agents, J. C. Cording & Co., 

19 PiccadiUy, W.) 207 

Gavioli, C, Fils, Rue des Charbonniers 15, 
Paris (A^ent, S. Lombardi, 21 Noel 

Street, Soho Square, W.) 314 

Geary & Walker, 7 John Dalton Street, 

Manchester 42 

Gee Patent Automatic Co., 150 Leadenhall 



Street, E.C Mv 

Gehrling, Ch., Fils, Rue de I'Ouroq 59, 
Grande Villette, Paris (Agents, C. Er- 
hardt & Co., 38 & 39 Brooke Street, E.C.) 318 

G^munder, George, Astoria, Queen's Co., 
New York, U.S.A 321 

George, S., 30 Cumberland Street, War- 
wick Square, Pimlico, S.W 137, 138 

Gerard & Co., Limited, 82 Hatton Garden, 
E.C 155 

Gerelot & Co., 11 Queen Victoria Street, 
E.C 235 



341 



PAGE 

Gem, A., Boundary Road, W 314 

Geveke & Co., Amsterdam, (Agents, 
KiiDster & Ricardo, 11 Queen Victoria 

Street. E.C.) 49,288 

Gibb, James, & Co., 100 Fenchurch Street. 

E.C 46, 60 

Gibb, Robert, 37 St. Martin's Cottages, 

Silver Street, Liverpool 101 

Gibbon, Thomas Henry, Albany, Albany 

County, State of New York, U.S.A 290 

Gibbons, Charles E., 27 Choppington 

Street, Newcaetle-on-Tyne 8.0 

Gibbons, H., Eennet Works, Hungerford... 27 
Gibbs, John, 18 Carrington Street, Glasgow 138 
Gibus, M., 8 & 10 Chandos Street, Trafalgar 

Square, W.C 193 

Gilbert, Jeffery, New Romney, Kent 321, 323 
Gilbert Thomas, 54 Great Marlborough 

Street, W 234 

Gilden & Walker, Dale Hall, Burslem 

Gildea, James, 30 Holbom, E.C 214 

Gildersleeve, Joseph, 20 Torbay Street, 

Hawley Road, Kentish Town, N.W 314 

Gilding & Silvering Co., 113 Edgware 

Road, W Ui 

Gill, C. G., 8 Ronilly Road, Finsbury 

Piffk N 284 

Gill, W. A.r9 Ar'thlii' Stee^^ 

don Bridge, E.0 219 

Gillett& Co., Whitehorse Road, Croydon... 

Ixi, Ixii, 322 
Gillott, Joseph, & Sons, Victoria Works, 

Graham Street, Birmingham 247 

Gillow & Co., 406 Oxford Street, W.; 
Branches, Lancaster, Liverpool, Man- 
chester xlvi, 218 

Giuliano, Carlo, 115 Piccadilly, W 195 

Glenborg Union Fire Clay Co., Limited 
(The), 4 West Regent Street, Glasgow ... 214 

Glier, Gebruder, Marknenkirohen 322 

Globe Electrical & Engineering Co. (The), 

20 Dartmouth Street, Westminster, S.W. 153 
Glossop & Staoey, Heeley Bridge Foundry, 

Sheffield 137 

Glover & Hobson, Albert Iron Works, Old 

Kent Road, S.J3 28 

Glover, Arthur, Galley Hill, Swansoombe, 

Kent 23 

Glover, George, & Co., Royal Avenue, 

Chelsea, S.W 175,267 

Glover, Walter T., & Co., Salford, Man- 
chester 120 

Glydon, George, 40 & 41 Oozells Street, 

Birmingham , 138 

Goddard, T. W., Bittesnell Rectory, 

Lutterworth 284 

Godfrey, Alfred, 23 Wellington Terrace, 



North Reddish, near Stockport 246 

Goldfrap, H., 68 St. George's Road, S.W. 88 
Golding & Co., 143 Fort Hill Square, 

Boston, U.S.A 289 

Goldsmith, Ferdinand, Saginaw, Michigan, 

U.S.A 289 

Goldbmiths and Silversmiths Company 

(Manu&cturing), 112 Regent Street, 

W 256 



Index. 



Digitized by 



Goodfellow & Matthews, Hyde, Manches- 
ter 65 

Goodridge, H., 23 LeiDgtoii Street, Chelsea, 
S.W 11 

Goslin, 8. B., & W. B. Attwood, Chase 
Side, Southgate, N 275 

Goulard & Gibbn, 18 Warwick Street, 
Regent Street, W.. Hi 

Goulden & Trotter, 2 Victoria Mansions, 
S.W lii,liii 

Gover, Heniy Charles, Beechwood, Clare- 
mont Road, Highgate, N 75, 248 

Gowan, E. D., & Co., Steam Mills, Rich- 
mond Street. Bath Street, E.C 64 

Graoh, E., Trier, Bhein, Rreussen (Agent, 
P. Bom, 53 Queen's Road, Bayswater, 
W.) 303 

Grafl^r, A. & L., Wadack, Berlin - (Agent, 
A. Wreschner, 43 London Wall, E.O.) ... 302 

Grafton A Co., 113 Cannon Street, £.0. 

49, 288 

Graham, W. J., 1 Whitehouse Villa, Upper ' 
Woodland Terrace, Old Charlton, Kent 26 

Granroih, J., 21 Shaw Street, Greenock... 

Grant, Jott. 67 St. James's Street, W. 290 

* Graphic ' Newspaper, Proprietors of the, 
190 Strand, W.C 244 

Grant, W. H., Foleshill, Coventry Ix 

Gray, E., & Son, 47 Olerkenwell Green, 
E.C 195 

Gray, L W., & Son, 115 Leadenhall Street, 
E.0 62, 154, 176 

Gray, Patrick Leitch, Fre^ands, Batho, 
N.B 103 

Great Western Railway Co. xlvi 

Green, C, & L. V. Fuidge, Ivy Cottage, 
Stratford-on-Avon 276 

Green, G. F., & Co., 3 George Yard, Lom- 
bard Street, E.C 247 

Green, R. & H., Blackwall Yard, E 98 

Greene, Henry, & Co., 218 Upper Thames 
Street, E.C 61 

Greenwood & Battey, Albion Works, Leeds 

57 129 245 

Gregory, Elijah T., 94 Manor Place, S.E....' ^24 

Gregory, William, 51 Steand, W.C 236 

Greig, J., & Co., Regent Works, Regent 

Road, Edinburgh 190 

Greve, Wahelm, Berlm (Agent. Walter 

Enoschel. 43 Pish Street Hill, E.C.) ... 805 

Greven, H., Naples 301 

Grey, Samuel, 16 Whitehead's Grove, 

Chelsea, S.W 176 

Griffin, J. J., & Sons, 22 Garrick Street, 

Covent Garden, W.C 266 

Griffin, Samuel, Kingston Iron Works, 

Bath 59, 190 

Griffin, T* Featherstone, 7 Mandeville 

Place, Portman Square, W 215 

Griffith, 0. J., 106 Olinda Road, Stamford 

Hill, London, N 193 

Griffiths, Berdoe, & Co. (Sanitary Paint Co.), 

Limited, 34 Leadenhall Street, E.C. ; and 

51 South John Street, Liverpool 167 

Griffiths. Thomas, Inventors' Mart, 1 Queen 

Victoria Street, E.C 167 



Grimidiaw k Bai^iar, 83 A; 35 Goswell \ 

Road, B.a 256 ; 

Groombridge, Charles, Clifteotte, Oliver j 

Road, Leyton, Essex 44> 75 ; 

Grotb, L. A., 30 Finsbnry Pavement, ' 

B.C 210 

Grover, George, Ha«elrigge Boad, Olap- 

ham, S.W 45 

Groves, WUliam, 89 Bolsover Street, W. ... 265 
Gruyter Clock Manufacturing Co., 147<i 

Aldersgate Street, E.C. 256 i 

Guest, William, 21 Clifton Road, New 

Cross, S.E 200 

Giilcher Electric Light & Power Co., 

Limited (The), 4 Coleman Street, E.O. 

lii,liu,lS8 

Gumer, H. T., 24 Thaviea Inn, Holbom 
Circus, E.0 21* 

Gnrr, John, 32 Portland Street, Brighton 333 

Gutekunst, F., 712 Arch Street, PhUadel- 
phia, U.S.A. 2» 

Gye, Lionel, 44 Dover Street, S.W 176 



Haacke, A., & Ca, 21 Lime Street, B.O.; 

also at Celle, Brussels, and New York ... 120 
Haake, G. F., Hagen Strasse, Hanover. 

(Agent, B. Parr, 16 Long Long, B.C.)... 31] 

Hacking & Co., Bury, Lancashire 12( 

Hahn, Karl, Neumeyer Hall," Hart Street, 

W.C 

Hall, Charles Edward, Standard Iron 

Works, Sheffield 27, 186,191 

Hall, H., 19 Doughty Street, Mecklenburgh 

Square, W.C : *J 

Hall, J. & E., 23 St. 8withih*s Lane, B.C. 60, W 
HaU, John D., 3 Victoria Terrace, Newbum J 
Hall, John James, Upton, JSlough, Bucks 
Hall, Joseph, Whamcliffe Chambers, Bank 

Street, Sheffield •43, 86,209,2411 

Hall, T. A. F., Manor House, Millbrook, 

Southampton 

Hall Type Writer Co., 863 Broadway. New 

York, U.S.A. (Agents, Witherby & Co., i 

325 High Holbom, W.C.) »l| 

Hamand, A. S., Palace Chambers, Bridge 

Street, Westminster, S. W. ... 42, 64, 8ft 
Hamilton, Alexander, 106 Boyal M 

Greenwich * 

Hamilton, Forsyth, & Co., Mansion Boo* 

Chambers, 11 Queen Victoria Stwet» 

E.C ^ 

Hamilton-Smythe, Arthur, Athlone, It^ .„ 

land " 

Hammig, W. H., Munzgasse 22i, LeipBg) 

Germany 

Hampson, W., West Hey, Book Feny»^i 

Birkenhead ^ 

Hamshaw, W. H., Patent Carriage Works, 

Wimbledon, Surrey 

Hampton * Sons, Pall Mall East, Charing | 

Cross, S.W ^ 

Hampton, C, & Co., 74 Charlotte Street, i 

Fitzroy Square, W 

Hancock & Co., 39 Bruton Street, New 

Bond Street, W I 



Digitized by 



Google 



FAOB 

HanoQok, C, 3a Sfameradaie Boad, Hither 

Green, Lewisham, S.E. 248 

Hancock, Henry, 25 Claylands Boad, Clap- 
ham Road, 8.W 219 

Hancock Inspirator Go., 108 Upper Thames 
Street, B.C '. 64 

Hand Power Bock Drill Co., Limited, 4 
Copthall Buildings, E.C 28 

Hannah, Samuel, Winchelsea Cottage, 
Forest Gate, E 46 

Hanson, L. & Co., Dean Clough Clock 
Works, Halifax 257 

Hanson, Scott, & Co., Stockport xlvi, 60 

Haroourt, E. W., M.P., Nuneham Park, 
Oxfordshire 45 

Harden " Star " Hand Grenade Fire Extin- 
guisher Co., Limited (The), 1 Holbom 
Viaduct, E.C xlvi, 128 

Harding, A. B., 1 Albion Villas, Catford. 
S.E 73, 265 

Harding, C. D. O., Banbury * xWi 

Heading, O. W., King's Lynn, Norfolk 65 

Harding, T. B., & Son, Tower Works, 
Leeds 121, 266 

Hardtmuth, P., & Co., 2 Long Lane, E.C. ; 
Works, Vienna, Austria 156 

Hard wick Manufacturing Co., Philadelphia, 
U.S.A 291 

Bardy Patent Pick Co., Limited (The), 
Heeley, Sheffield 26 

8we, G., 26 Calthorpe Street, Gray's Inn 
Boad, W.C 276 

Hargreaves, Henry, 92 Osborne Boad, 
Forest Gate, E 138 

Hargreayes, James, Famwortb, Widnes ... 168 

Barker, Francis Todd, Bevan Terrace, 
Stockton-on-Tees 65, 102 

Barling, E. H., 13 Brown Street, Bryanr 
ston Square, W 45 

Harling, W. H., 40 Hatton Garden. E.C; 
and Grosvenor Works, Hackney, E 264 

Barlow, Benjamin, i^Iacclosfield 45 

Barman, H. J., 100 King Street, Man- 
chester 61 

Barpers, Limited, Albion Iron Works, 
Aberdeen 130 

Barrild & Sons, 25 Farringdon Street, 
E.0 247 

Harrington, J., Oarmel House. Leamington 257 

Harris, H., 56 St. Miohaers Road, North- 
ampton 193 

Sarris, J. F. & G., 58 Wilson Street, Fins- 
Wy, E.C. ; and Orange Street, Gravel 
Lane, Southwark, S.E 209 

iarris, J. W., Boston, U.S.A. (Agent, A. 
Mackie, 6a Milverton Street, Kennington 
Park, S.E 291 

Jarrison, Cox-Walker, & Co., 15 Black- 
vellgate, Darlington 164 

larriaon, George King, The Lye Fire Clay 
and Brick Works, Stourbridge 186 

™^8on, J., Kensington Works, Kensing- 
ton Street, Birmingham 85 

jarrison, John,185Well Street, Hackney, E. 74 

larrison, McGregor, & Co., Albion Iron 
Works, Leigh, Lancashire 9 



PAGE 

Harrison Patent Steeiiiig Engine Co., 
Limited (The), Ocean Works, Salford/ 
Manchester 58 

Harrison, B., & Son, 1 Stanhope Street, 
Euston Road, N.W 84 

Harrison, W., 10 Sussex Place, Soul^ 
Kensington, S. W 290 

Hart, Son, Peard, & Co., 168 Begent Street, 
W 87 

Hart, F. W., 8 & 9 Kingsland Green, E. ... 276 

Hart, Samuel, 79 New Bond Street, W. ... 83 

Hartley. Reginald, Roxeth Lodge, Car- 
shalton, Surrey 89 

Hartley & Armoux Bros., Oalifovnia En- 
gineering Works, Stoke*on*Trent 62 

Hartley, W. K., Royal College of Science^ 
Dublin 264 

Hartmann & Braum, Frankfort 291 

Hartshome, Lieut.-Colonel A. G., 14 Eaton 
Terrace, Eaton Square, S.W 217 

Hassam, Charles, 65 Frith Street, W 370 

Hastings Patent Hydraulic Freestone Co., 
Limited (The), Earl Street, Hastings ... 43 

Haswell & Sons, 49 Spencer Street, Olerk- 
enwell, E.C 256 

Hatchman, William, & Co., 73 and 74 Wood 
Street, E.C 84 

Hathom & Co., 22 Charing Cross, S.W. 

28, 57 

Hathom, Davey & Co., Sun Foundry, 

Leeds . liii 134 

Harvie, A.', 19 St! John Street,* St.' PeWs 

Street, Islington, N 84 

Hawker, Seymour^ 17 Marlborough Road, 

W 236 

Hawksley, Thomas, 357 Oxford Street, 

W 217 

Hawthorns & Co., Great Junction Street, 

Leith,K.B 65 

Hayes & Son, 199 and 201 City Road, 

E.C 83 

Hayes, Edward, Watling Works, Stony 

Stratford 101 

Hayes, J., 27 Leadenhall Street, E.C 60 

Hayward & Co., Prince's Street, Union 

Street, Borough, S.E 101 

Head, Wrightson, & Co., 7 Westminster 

Chambers, S.W 25 

Heard, T., 3 Victoria Street, Sheffield 73 

Hearson, Charles, & Co., Limited, 235 

Regent Street, W 175 

Heath & Co., 28 Fenchuroh Street, E.(X ... 267 
Heath, Henry, 105, 107 & 109 Oxford 

StreetW 198 

Heath, W., St. Stephen's Club, West- 
minster, S.W. 44,266 

Heathom, Captain T. B., 10 Wilton Place, 

S.W 98 

Heatley & Hutchins, 24 Paternoster Square, 

E.C 44 

Heberlein Self-Acting Railway Brake Co., 

Limited, 18 St. Dunstan's Hill, E.C 73 

Heenan & Froude, Newton Heath Iron 

Works, Manchester 57 

Hedicke, M., & Co., 3 Adelaide Place, 

London Bridge, E.C 102, 189, 266 



Digitized by 



Google 



34 



Index. 



^ PAO» 

Hery, William, 3 Alexander Bnildings, 

iJath 84 

Helliwell & Co., 8 Victoria Chambers, 8.W. xlvi 
Helyear, Thomas, West Street, Bridport, 

Dorset 119 

Hembiy & Co., 16 Newgate Street, E.C. ... 206 
Hemmingwaj, J. John, Dixon Street, Peni- 

stone Eoad, Sheffield 60 

Hempel, A. C, 379 Strand, W.C 217 

Hemingway & Thomas, Victoria Boad, 

Kentish Town, N.W 318 

Henderson, A* L., 49 King William Street, 

E.0 275 

Henderson, Bait, & Spalding, 3-5 Mary- 

lebone Lane, W 245, 827 

Hendry, Whyte, & Straohan, National Floor 

Cloth & Linoleum Works, Kirkcaldy ... 210 
Henley's, W. T., Telegraph Works Co., 
Limited, 8 Drapers* Gardens, E.C. ; and 

North Woolwich 152 

Henning, Gustavns C, 18 Cedar Street, 

New York, U.S.A 292 

Henry, B., 5 Salter's Hall Court, E.C 284 

Henson & Co., Brook Side Iron Works, 

Nun's Street, Derby 75 

Hepburn, B. H., Palace Chambers, Vic- 
toria Street, Westminster, S.W 57 

Herbert, Francis, Bavenscourt Park, W.... 45 
Hermann, James, 12 Edward Street, Eamp- 

stead Boad, N.W. 313 

Herman, W. D., Cropper's Hill, St. Helen's, 

Lancashire 214 

Hemu, A. H., 1 Baron's Court Chambers, 

West Kensington, fc?.W 86 

Herrburger & Schwander, Bue de I'Evan- 

gile 16, Paris 318 

Heshuysen, William F., Liege, Belgium ... 289 
Heslop, M., 18 Queen Victoria Street, E.C. 143 
Heutelbech, F., Neunvade, Westfalen, 

Germany 324 

Hewson, William, 15 Lister Street, Hull... 101 
Hey laud, Monsieur le Chevalier, Via 
Santa Badegonda 12, Milano (Agent, 
L. Huillier, Imperial Buildings, Ludgate 

Circus, E.C 301 

Hick, Hargreaves, & Co., Soho Iron Works, 

Bolton xlvi 

Hickling & Co., Maidenhead, Berks 87 

Hicks, J. J., 8 Hatton Garden, E.C 266 

Hill, Charles, 30 Peckham Park Boad, 

S.B 83 

Hill, E. J., 6 Westminster Chambers, 

S.W 11, 98 

Hill, F. B., 69 Camplin Street, New Cross 

Gate, S.E 137 

HUl, W. E.. & Sons, 72 Wardour Street, W. 321 
Hilliard, H., & Son, 7 Nicholson Street, 

Edinburgh: 285 

Hillman, Herbert, & Cooper, Premier 

Works, Coventry 86 

Hills, Arthur, Nonsuch Place, Cheam, 

Surrey 248 

Hills, G. J., Twyford, Berks 86 

Hills, J. F., Post Office, Sudbury, Suffolk 257 
Hime, Lieut.-Col. Frederick, B.E., Lydstep 
House, Weymouth 102, 103 



Hinde Bros., la City Boad, E.C.: and 103 
Suffolk Street, Birmingham 210 

Hindley, C, & Sons, 290-294 Oxford 
Street, W 323 

Hindley, E. L., 11 Qeeen Victoria Street, 
E.C 59 

Hindson, William, 3 Claremont Park, 
Gateshead-on-Tyne 47 

Hirst, Bros., 13 Arlington Street, Myddel- 
ton Square, Clerkenwell, E.C 195 

Hirst, Godfrey, 1 Cleveland Villas, Wliitby 195 

Hitching, T. H. Brooke, 19, 21, & 23 Lud- 
gate HilL E.C 84 

Hoby, J. C, 29 South Street, Thurloe 
Square, S.W 268 

Hockey, J., & W., Chard, Somerset tJo 

Hockley. William H., 40 Muntz Street, 
Small Heath, Birmingham 87 

Hodgkinson & Co., Limited, Ordsall Ma^ 
chine Works, Woden Street, Salford, 
Manchester* 58 

Hodgson, A. P., 4 Moreton Place, S.W. 74,321 

Hodgson, George, Thornton Boad, Brad- 
ford, Yorkshire 120 

Hofmann, Carl, Franzensgasse 23, Wien 
(Agents, Schmedes, Esbsloh & Co., 36 & 
37 MonkweU Street, E.C.) 317 

Holborow & Co., Dudbridge Ii-on Works, 
Dudbridge, Stroud 63 

Holden & Brooke, St. Simon's Works, Sal- 
ford, Lancashire 129 

Holden, John, Scotland Eoad, Nelsou, Lan- 
cashire 47 

Holland & Holland, 98 New Bond Street, W. 235 

Hollandia Fabrique de Prodnits de Lait, 
Vlaardingen, Hollande, Pays-Bas 303 1 

Hollands, Sydney H., Lock Villa, Lock ' 
Street, New Brompton, Chatham 103 i 

Holling & Spangenberg, Zeitz - Leipsic 
(Agents, Barnett, S., & Sons, 32 Worship 
Street, E.C.) 319 

HoUins, E. H., 147 Walworth Road, S.E. 86,101 

Holman Bros., Camborne Foundry and 
Engine Works, Camborne, Cornwall 29 , 

Holmes & Co., 38 Margaret Street, Caven- 
dish Square, W. 81 j 

Holmes, J. H. & Co., 67 Westgate Road, 
Newcastle-on-Tyue 155 

Holmes, J. B., 12 Waterloo Street, Glasgow »l 

Holme's Marine Life Protection Associa- 
tion, Limited, 8 Great Winchester Street, 
E.C 99 

Holtham, Edmund G., 5 Westminster 
Chambers, S.W 47 

Holtzapflfel & Co., 64 Charing Cross, S.W. 13D 

Homan, Ernest, 17 Graceohurch Street, 
E.C ^ 

Home, B., & Son, 11 Greenside Lane, Edin- i 
burgh IP i 

Hon. Artillery Co., Armoury House, Finfl- . 
bury, E.C 325 

Honey, W. G., 3 High Street, Devizes 

Hony wood, Thomas, Courtney House, TJie . 
Causeway, Horsham 2« 

Hook, William Henry, Fiirholme, Elsie 
Boad, Bast Dulwich, S.E w 



Digitized by 



Google 



J 



345 



Hooper & Co., 118 Victoria Street, S. W. . . . 81 

Hope, Lieut.-Ool. W., V. C, Army & Navy 
Club, Pall Mall, W 233 

Hopkin & Williams, 116 Gross Street, 
Hatton Garden, E.C 169 

Hopkins, A. G. & J., Photographic Studio, 
Hoddesdoir 275 

Hopkins, F., & Co., Huddersfield 137 

Hopkinson, J., & Co., Britannia Works, 
Huddersfield 62 

Hopkinson, J. & J., 95 New Bond Street, W. 316 

Hopper, R. A., Glebe House, Stockton-on- 
Tees...* 100 

Horn & Son, isi strandi'w^^^^ 323 

Horn, Thomas, & Sons, Gray Street, Water- 
loo Road, S.E 137 

Home, W. C, 5a Aldermanbury Postern, 
E.C 245 

Hornsby, Richard, & Sons, Limited, Spittle- 
gate Iron Works, Grantham 9, 57 

Horseshoe Manufactory of Copenhagen, 
Copenhagen, Denmark 303 

HoTsey's Patent Broom & Brush Manufac- 
turing Co., Limited (John G. Horsey, 
Managing Director), 37 Queen Victoria 
Street, E.C 210 

Horwitz & Gorer (Mesdames), 24 Walterton 
Koad, St. Peter's Park, W Ixi 

Hotchkiss, & Co., 49 Parliament Street, 
S.W 233 

Houghton, G., & Son, 89 High Holbom, 
W.C 275 

Houghton, S. A., Training School for En- 
gineer Students, Devonport, Devonshire 130 

Howard & Son, Providence, U.S.A. (Agent, 
J. G. Moul, 10 Cheniston Gardens, Ken- 
sington, W.) 292 

Howard & Sons, Stratford, E. 169 

Howard, F. Geere, Cleveland Works, Cleve- 
land Street, Fitzroy Square, W 153 

Howard, J. & F., Britannia Iron Works, 
Bedford 10 

Howcroft, Frederick, 14 Tavistock Row, 
Covent (harden, W.C 45 

Howell & James, Limited, 5, 7, & 9 Regent 
Street, W.; and 10 Charles Street, St. 

James*, S.W 120,193,292 

Howe Machine Co., Limited (The), Bridge- 
ton. Glasgow 86,193 

How, J., & Co., 73 Farringdon Street, E.C. 265 
Howson, Richaid, 2 Exchange Place, Mid- 

dlesborough-on-Tees 319 

HP, Horse NaU Co., Limited (The), Acre 
Street, New Road, Wandsworth Road, 

S.W 89 

Hubar, Julien Auguste, Quai des Pd- 

cheurs 41, Liege, France 324 

Hudson, Henry John, 227 Blackfriars 

Road, S.E 88 

Hughes, George, Temple Works, Temple 

Street. Wolverhampton 100 

Hulse & Co., Ordsal Works, Salford, Man- 
chester 129 

Huraber & Co., Beeston 

Humberstone, James S., Byworth Villa, 
Glenhurst Road, Brentford, W 73 



Humble, Stephen, 5 Westminster Chambers, 

Victoria Street, S.W 28, 74 

Humm, Moses, 727 Commercial Road, E.... 154 
Humpherson, F., 331 King's Road, Chel- 
sea, S.W 41 

Humphrey, J. C, Albert Gs,ie ,.. l^v 

Humphreys, Robert, 52 Seymour Place, W. Ixi 

Hundt & Sohn, 61 Baker Street, W 316 

Hiini & HUbert, Zurich, Switzerland 316 

Hunter, Andrew, 42 South Clinton Street, 
Chicago, Ills., U.S.A. (Agents, M. Lyon 

& Co., 24 Mark Lane, E.C.) 289 

Hunter & English, 202 Bow Road, E 44 

Hurd, C. S., 176 Madison Avenue, New 

York. U.S.A 290 

Hurrell, W. E., 27 Ivy Lane, Hoxton, N. ... 87 

Husband, William, Hayle, Cornwall 27 

Hutchings. George S., 148 South Howard, 

Baltimore, U.S.A 289 

Huth, A. H., Bolney House, Ennismore 

Gardens, S.W 154, 207 

Hydraulic Engineering Co., Limited 
(The), Chester and Palace Chambers, 

Bridge Street, Westminster, S.W. ,^ 136 

Hyland, W. G., 87 Coldharbour Lane, 
Camberwell, S.E 219 

Ihlee & Sankey, 31 Aldermanbury, E.C. 315, 323 
Imhof & Mukle, 110 New Oxford Street, 

W.C 321 

Immisch, M., Electric Works, Ryland Road, 

Prince of Wales Road, N.W 153, 267 

Imms, James, 79 Alma Street, Aston, Bir- 
mingham 138 

Imperial Stone Co., Limited, 41 Parliament 

Street, S.W xlvi 

Improved Wood Pavement Co., Limited 

(The), 46 Queen Victoria Street, E.C. ... 288 
Indestructible Paint Co., Limited (The), 27 

Cannon Street, E.C 99 

Indestructible Enamel Co., Limited (The), 

35 Dudley Road, Wolverhampton 214 

India Rubber, Gutta Percha & Telegraph 

Works Co., Limited, Silvertown, E 206 

Inglefield, Col. S. H. S., MiUbrook, Par- 

sonstown, Ireland 24$ 

Ingram, E., Bumard Place, Eday Grove, 

HoUoway, N 321 

Ingram, Robert, Campbell's Patent Band 

Log Works, 11 Clerkenwell Close, E.C. 267 
Ingram, William James, * Illustrated Lon- 
don News,' 193 Strand, W.C 244 

Institute of British Carriage Manufacturers 
(The), 16a Great Queen Street, W.C. ... 84 

Ipsens, P. E., Copenhagen 302 

Irish, W. E., Electric Works, Sunderland 154 
Irving, Rev. Alex., Wellington College, 

Wokingham 42 

Ives, F. E., 702 Chestnut Street, Philadel- 
phia, U.S.A 292 

Jablochkoff & General Electricity Clo., 
Limited (The), 36 Albert Embankment, 
Lambeth, S.E 155 

Jack, James H., Viewforth Park, Edin- 
burgh 



Digitized by 



Google 



1 

I 



Jackson, J., 8 Frederick Street* Qrayi*Inxi . 
Road, W.C , 61 

Jackson, W., 106 JDeubigh Street, Pimlico, 
S.W ; 210 

Jackson. William, li Caroline Stretot, 
Eaton Square, ^.W , , ». 88 

Jacobi, Samuel M., 26. Limburg l^oad, . 

. Clapham Junction, S.W. 304,805' 

James, T., 32 Great George Street Liver- . 
pool , 278 

Jameson, John, Akenside Hill, N^lrcastie- 
upon-Tyne , , 246 

Jaques, J. & Son, l02 flatten Garden, 
E.C , , 284 

Jawthorpe, 1?. J., 16 Lon^ Acre, W,C..: Ixi 

Jay, Robert Charles, 89 Cornwall Road, . 
Bayswater, W , : 103 

Jefferies & Co., 1 Lower Wood Street; 
Woolwich ^ 284 

Jeffery & Blackstone, Rutland Iron Works, 
Stamford , 10,57 

Jeffrey & Co., 64 Essex Road, Islington^ 
N 200 

Jeffries, A., k Co., 107 New Oxford Street, 
W.C. ; and Grove Works, Clapham Junc- 
tion, S.W 209 

Jelley, Son, & Jones, 196 Blackfriars Road, 
S.E 217 

Jenkin, P., 3 Great Stuart Street, Edin- 
burgh ; and 53 Qld 3road Street, E.C. 60, 156 

Jenour, Bros., 49 Theobalds Road. W.C... 820 

Jessop, William, & Sons, Limited, Bright- 
side Works, Sheffield 101, 102i 288 

Jex, Edward, 27 St. Mary-at-HiU, E.O.. ... ixv 

Joachim, Emil, Berlin, Works of Art Fac- 

, tory of Hamburg, Altgna 803 

Joel, Henry Franqis, Tower Chambers, , 
Moorgate Street, E.C 153, 286 

Johnson, Charles, & Co., 81 to 39 Vine 
Street, Clerkenwell Road, B.C. 248 

Johnson's Compensator Co., Limited, 
Qucen^s Chambers, John Dalton Street, . 
Manchester , 74 

Johnson, C. J ., Oakwood, Croft, Darlington 10 

Johnson, John, 87 New Oxford Street, . 
W.C 84 

Johnson, B., & Nephew, Bradford Iron 
Works, Manchester 11 

Johnson, Thomas, Gun Lane Saw Mills, 
Limehouse, E. : 99 

Johnson, William, Cardigui Works, Leeds -48 

Johnson, W., & A, K., 5 Whitehart Strefet, 
Warwick Lane, j^.Q.. 279 

Johnson, William S., 103 to 107 Wellington 

, Street, Glasgow 217 

Johnston &^High, 82 Boyson Boad, Wal- 
worth, S.B t 

Johnstone Harvester Co., 70 & 71 Chlawell 
Street, E.C , 9 

Joly, John, 43 Pembroke Road, DtobUfa ... 265 

Jones & Co., 21 & 22 Bridge Street 314 

Jones & Willis, 48 Great Russell Street, 
W.C. ; and Edmund Street, Birminghtan 

IX, Ixii, 176 

iones, Charles Allan, Htttheriey Court, 
near Gloucester • 246 



Jones, F., Co., Pettefl Street^ SylkjUd 

Road, N.W M 

Jones, G., & Sons, 62 gt. Pahl'd Chitr%- ^ 

yard, E.C. ; kaA 368 Holbway Road, K. 195 
Jones, Henry, & Sons, 13^ Fulnain iM; . 

South KenBinirton, S.W. 

Jones, Major J., R.E., Parkside, WelUagtbh 

Road, Alexandra Patk; Manohe^t 
Jones, E. S., Eureka Work^ Birkenhead 
Jones, T., 36 Sloane Streei, S.W. iHi, 13 
Jones, ThomAs S., 25 Pentonville R(«a, . 

Isllngtoti, N : 314 

Jones, T. O., 149 Brooke Road, ^ppef . 

Clapton, E * W 

Jones, William 0., 26 EHike Street; Cheij{4i m 

Jli 

Jones, W. R. 8. {K^tA\ Prince, 26! r 
Gresham House, OldiBroad Street^E:C.) H 

Jordan, T. B., Sdn, ^ Oomiiianil; 62 Gracb- 
church Street, B.0 : 26 

Joseph, Davis k Co., 6 Eenhingtbn Ffiirl 
Road, S.B Ixi, lii^,ll 

Joy; Batld, 8 Tiotorifel Chdinbers, Wfest- 
minster, S.W 63 

Joy, William, 40a StonebridgS Hill, North- 
fleet, Kent.. : il 

Joyce ft Uilsworth, 2 Motley Avfentie, tJtir- . 
tain Road, E.C ^ 

Joyce, P., k Cb., 57 Uppef Thteies Stteet, . 

E.C....;. 284 

Judson, El., k Sbiis, 11 Sotith^ark Stfefet 
S.E lx«,219 

Jtihling; P., rJtefldeh ^ 

Jttpp, F. A., 2^ Mitre Sti^et, Bldbttiirt . i 
Road, S.E , !1» ] 

Justice, P. S., & Co., 55 ft 56 eharicert 
Lane, W.C ^ 

Kaim ft Sbhii, Wurtetnliiurg (Agenfe, 

ley Lucas, Weber ft Co., 84 Nb^ HqvA * 

Street, W.) W 

Karrer ft Wohnliohi TeufenthaL hear 

Aaraw, Switzerland (Agekt, P. Bbm, 85 

Queen's Road, Bayswater; W.) 322 

Kastner, Friedrioh, per f eare de G. Kk^- 

ner, Botirsatilt, BAden-BAden 314 

Kay, L. R., 24 Solon Kew Road, Bedtbrd 

Road, Clapham, S.W. W 

Kay, T. B., Arcade Chambers, St. Mary'« , 

Gate, Manchester : Iw 

Kaye, Joseph, ft Sons, Patent Lock If ortoj 

South Accommodation Rodd; Lecjds ; aild . . 

93 High Holborn, W.C .,. 79,^ 

Keat, Henryj ft SohSj 185 Matthias Roftd, . 

iq" 

Keeiing', P. ft \ 6igbfrB5r&aiid''s{reet; 

BulwelL Nottinghatti :.: 

Keen, T. B., 14 JesSe Terrace, : 
Keenan, M.^ Armagh Works^ 

Road, Bow, B ; 

Keith, Prc^wse, ft Co., 48 tJh^p 

KellyftCo.,l4ftl6Sfottiflifef . . 

Kelly, B. R., 8 Pall MaU Baet, S.W; ... t*! 
Kelsey ft Kelsey, 9 North Western Areadi^ a 

Birminghato JJ 

Kemp, S. W., 3t Kingdand Road, B. i.': 




Digitized by 



Google 



U1 



■ . PAGE 

Kemp» Stepliett, g Holbfeclc Ko^d, Benning- 
ton, S.W » 284 

Kendftl.A Dent,lt)6 CheapSide, ...... 257 

Kendall, J., A.,ilidai^botougli, Yorkflhirb 153 
Kennedy, Willi&m. 70 Btibfei-teon Strefet, 

Glasgow , 12, 287 

Kent, George, 192- 2Q1 High Holborn, W.tJ. 43 
Keiit, G. B., & Sons, 11 Great Marlborough 

Street, W 289 

Kerr, Edward i., 1648 Mag^^Zine Street, 

6th District, New Orleans, tJ.S.A: 291 

Kerr, Stu&jt, & Co., 20 BuckletBbury, ^.C, 

, 66, 288 
Comtriittee of the itoyal Society 
(THe), the Km Observatory, Richmond, 

. Surrey. 256, 267 

ieystotie Safety Nut Lock Co., Lockbox 

}08l, Piiiladelpliia, U.S.A 290 

Olvei-t, J. Smith, 72 Queen*^ Road, Bays- 
water, W , 318 

Siiiberley, A., Banbury , tlix 

Enetio Engineerino; Company (The), 36 

&37 Brooke Street, Holbbrn, EiC ik 

2%, Joseph, & Co., 168 Adrian Terrace, 

S.W. ixli 

Pg, G. B., Pjier Bead, Gorl^stpn, Suffolk lOO 
mg, John, ChepstoW Stlrfeet Mills, 4lau- 

ftig, l^ti.V64''Linthbri!rR 

t^toxa^ ^ , 218 

^g, WliSii Battiesden Stedm*C&^^^ 

kjotk^, Leightdii Bu22ard S2 

Bi»g8fpJ<i».C.. Lea Chemical Worti, Hack- . 
tfey Wick, B.. isB 

™g8toil, Fr^nk- 9 Boldeh Street, St: 
, John'i, beptfbrd, ttent 1^ 
mm^B Patents, Limited, 01 Fih^buty 

pavement, tl.C 176 

'•pey, IsraeT^.WindsQl', pnt^tlo, CauAda 290 
bldy, J., & Son, 40 West India iJock 

M. E, -v,.....*^ 63,100 

iiaija, Jtiefsey; & Clark„l5 Gtrfeat (Jeotge 

treet, Westminster, S.W 175 
:Iaind & Sbii, West Gate Works, MaiiS'- 
, Id.... 136 

ykman & SoDi, 3 ^oho Sqube, W 316 

Jrkstan Forge Co. (T,he), Leed^ :. . 58 

■irtwood. Thomas, 43 to 55 East Indiana 

|treet, Chicago, ill., tJ.S.A 291 

'it^, tjames, <S Co., Phoehii Iron Works; 
^ upper Kennihgton Lane, V^uihall, 

tion Co., Aiiredale Foundfy, I^eedg 59 
to, Paul, ^ Nancdfrov^, Llanictloes, 

^'^ont^oraery sh ire .* . . : 29 

^, Chatles.y., 26 Haiit^fty Stfeet, OX- 

•d Street. W 3^8 

iip, A,, 182 Av^nu§ I*armentier, Parts ^18 
, ^ht; E. M., 7^ St. Domltigo tale, E^er- , 

t6n,Lifre?a(jQl , ^34 

Jight; J. M., f feifi-y HaTl, ^^ncfbft Itbafl, 

toeEtod.1: 45 

Jightfey; Geb'fge, lo'S, 1^7 Bethhdl Gff eeii 

Road, E., , 90 

ijeferl, F., IdO Bbli^bvef StfeCt, PoYtlM 
Place, W 61 



Knowies, Henry, Albion Workfe, Wbdd- 
ville, 3urton-ou-Trent » , 2l4 

Kopiat^ki, Ft. Von, 3 Itutland Villas, 
Pferry Vale, Forest Hill, 8.B. 324 

Korting Bros., 11 Pahcras Lane, Queen 
Street, E.O. : 138 

Krbhne & Sesemann, 8 Duke Street, Man- 
chester Square, W, 217 

Kullberg, V., 105 Liverpool Road, tsHng- 
tbn, N , f 257 

Kyle, Georgre, & James threestone, Ged- 
dington, Kettering 176 

Kyftoch, G., ^ Cdilibany, limited, 199 
Piccadilly, W. ; and Lion Works, Wit- . 
ton, Birmingham l76, 235 

Lacey, Frederick, 4 Price's Folly, Coopers' 

Arms Lane, Putney, S:W 89 

L^henal & Co., Little James Street, Gray's 

Inn Roa(L W.b 313 

Lacombe, E. J. B., k Chatillon, Loing, 

Loiret, France ; 303 

La(id, H. W., 134 Richmond Street, Boston, 

Mass., U.S.A. (Agents, William Angus 

& Co., Wenlock Road, N.) 291 

Ladd, John H., & Co., 11^ Queen Victoria 

Street, E.C 137 

Laing, Warton & Down, 8 & 9 Holborn 

Viaduct, E.C...: Iiii,152 

Laihg, Wllliani; 89, Whitburh Sttefet, 

Sunderlaiid : igof 

Laird Brothers; IBiikenhead Itoh Works, 

Birkenheiid 90 

Miritz, L. & ]^., Remda in Thtfcringen ...... 303 

Lammets, C. L. H., 2 Roseworth Terrace; 

Gosforth, Newcastleron-Tyne 74, 209 

Latbpard, Stephen, 6 Tothill Stteet, West- 

mjndtet, S.W 42 

Laihpen, G. J., & Co., Ings Road Iron 

Works, Wakefield 29 

Mpaj, T., &r Co., 10 Charterhbil6e Street, 

E.C 315,320 

Lancaster, Charles, ISl New Bond Street, . 

W 235, 289 

Lanceland, Wood, & Co., 'the Avenue, 

Acton, Middlesex 1^; lo 

Lander, Henry, Shaftesbury Road, Mete, 

WUts 10 

Landredth, 0. & Isidoirp Renlfi, Valencia, 

Spain (Agent, A. M. R. Jutado, 2l Billi- 

ter Street, E.C.) 3d3 

Lane, Howard, & Co., 115 & 116 Palmer- 

ston Building, Old Broad Street, E.C... 58, 
Laj^p, H., & Son, The Nursefies, Great . 

Berkhampdtead ^ Hv 

Lane, J. Q., 82 Alfred TefMce, Mount 

Pottinger, Belfest 3^0 

Lane Spriiig Hinge Manufacturing C5o. 

(The\ Asbury Park, New Jersey, U.S.A. 293 
Lang, J., & Son, 22 Cbckspilt Street, S.W. 283 
L«tligdorff &r Filfl. Geneva, Switzerland ... 322 
Lange,;Christian, 34 Great f^ortlahd St., W. 256 
Liirigley, George, 47 Brahiah Road, Bril- 

ton, S.W. ..: i 99 

LangtoU, Robert; Son & Co., £f King Edward 

Street, E.C 

2 



348 



Index. 



Lascelles, W. H., & Co., 121 Bunhill Row, 

B.C ; xlix 

Lascelles^cott, W., F.R.M.S., Forest Gate, 
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Abchuroh Lane, E.G. 256 

Society of Cheinical Industry, 85 Palace 
Chamters, Bridge Street, Wesimihster, 

. S.W. ^, M 

Somervell Bros. J Nethqjfi^d^Kei^^ ...... 200 

Somerville, John, Gas Works, 70 BanklMe, 

Southwark, Sil....... Hi m 

South, ^. A., 40 Bond Btreet^ ]f-—f ® 
South Eastern Railway Co., Ldiidbn Bridge 

Station, S.E. 43, 76, 2gg 

Southyrell, Alfred, 5 Union RbaO, (M-thain, 

Southampton , 60 

Speed, J. E., & W. Wills, 3 Woodstock 

vaias, Walthain Cross, Herts 87 

Spgicef, tJharlfes, 1 jilofiiiiigton i&oiid, 

ffeptford S,J3, ...... ^ 11 

Spencer, Charles Green, 14 Ringcrbft Street, 

Holloway, N 103 
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Spencer, John, & bo., Atltti Wbfltti; Eeigh- 

ley, Yorkshire ....,.t........^ 1^0 

Spillef , Ahiold, 2St Mary's Bofedi Canon- 

buryiN.:: ; 276 

Bpbng & Co., 226 High Holbom, W.C 28^ 

Spoor, J. L., Qate8heaa-on-T;^e 42 
S^tagne & Oo. 22 Martin'B Lane, CAanbn 

Strefet, E.0 845 

Spratt & Chnrchman, 10 Glenstone Ter- 
race, MuiiWer Roaa, FuHikiri; S.W, 528 

Sprenger, A., Stuttgferi i...:.;:^ 820 

iSqiiier, F.. W., 44 Stapletoti Hall Rodd, 

Strotd Drefeh, N. 284 

Sqtiire, A.« 6 Wrotham Bbad; Oailldfeii 

BoadiN.W. ; 819 

S4tiire A LbngSott; Royal Park Bulldiiigs; 

Arlington Roiia, N.lf: SlS 

Sqtiire, R., 37 Myddetton Sqnare, E.G.:..;.. 257 
Squire, William Henry, 94 Oamdeil Street,' 

Camden Town, N.W. : 316 

Sqnire, W. 8., Bl AtM^ R6ad, Regehf 

Park, ifir.W. ..-..'J : 196 

Stables, J^ipaes .Walter, 16 Wetisleydale 

Parade, Birstail, near teeda 28 

Standard Electric Mannfactnring Oo.,- 84 

Broad Street, Kew Ybrk, U.S.A. 156 

Standard Mannfactnring €b., Str^tad 

Arcade ; aiid St. Alkftinnd's Chnrbh jfatd, 

Derby : 2l8 

Staiidard Tittle ^ Telephone Co., Llnilted 

(The), 19 k 21 Qtlfen Yictdrife Street, 

E.C 257 

Stanford, JB; C. C, Gleilwdod, DaMulf; 

Dumbartonshire l67 

Stanford, Waltfef H. C:, 3 Westmiti^er 

Chambers. Westminster, S. W ; . . . 60 

Stanley, Motrrlsonj & Co., 9 GracechnrcH 

iSireet, E.C. .5,.:. 2H 

Stanley, F., 6 CHfton fciatdeni Mar^dt^ ... 85 
Sfciiley, W. P., 6 Great Tnmatile, Holborti; . . 

W.O 267 

Btarkey, Gardner & Co., 29 Albert Enl- 

banktnent, S.W. 1, 

Siktley * Sutton, West Orchard, OoVpntry.. 
Starnes, J. 8., Soiiri, 13 Broad Street; 

Batcliff, E : loO 

Stattel-, J. E., 37 Hlgb Street, Ohelmsfdrd iHi 
Staurt & Oo., 8 Thomas Strfefefc, EdihbufgH 
Jteel & Gariaiid, 45 Mdlboni Viadtlfet, E.U 

1; ite 

Jteel, Majbr Edward It.; care Messti 
W . Watson & Co;; 27 LeadenhaH Street,- . 

$tfefei,'w*E*,'li6a'*6Mb^^ 
^&,Vr. 

Jtefelej John, OhBtmsford, Essex 76 
Jteeleyi Ffttnk; 272 Camdgh Stfe^t; Bir- , 

iningham S24 

Jtfeln. WllHai, it &reftt Winchester Strefe^ „ 

E.0: 6i 

5l^lnway & Scm?, Stelfltifajf flail, Ib^fef 

Seymour Btrefet, W 5.::..;. Sift 

Jtepheh, J., Ravehion Cbttage; BUcKhall; 

Mid Lothian. U.B,....:.- ; 154, S19 

Hfpphfens, R., A Soli, Wheal Oroft Work&j . 

t^irn Brea, Cornwall 29 



Stemej L., & Go., The Gfowll Ifoti WorKs,> 

Glasgow ; b9,137 

StevehS, R; F., 848 ^ston Road, N.W. ..: 314 
Steveiift, Robert, Hdrticnltiiral fetiilder, 

feromlej, Eent 12, 287 

Stevenson & Davies, 11 Qtieen Vietpria 

Street, B.0: .; B4 

Steward, James Hoot, 406 Strand, W;C. . 264 
Stewaft, Charleft W., 41 Mlllais Stteet; 

Albany Road, Oamberwellj S.B. 155 

StoUwerbk Bros. 3D2 

Stoiiej Robert,- 83 Lawrence pill^ Bristol;: : 75 
Stopes, Arthni O.; Eagle Bre^eryj Obi- 

Chester, Essex kx 

Stopes^ H.; & Oo.i 24ft Sbiith^ft^k Si, fe.fe l89 
Storey, Albert H.^ 88 Lindore Road, . 

tVandsworth,. S.W. 233 

Stdrmont, J. 112 Lidnfel Bti-ebt; Blt- 

mingiiaiti .: 8^ 

Story, Bros., & Go,, Lancaster ^13. 

Stothert ft Pitt, Liiidted; Bath....:.. 49, 288 

Strangewaysi ]H. B. T., 5 Ptiibb Cburt,' 

Temple, B. 0:.. .:.....:. ....::.;.;.... 154 

Strickland, F. S,, 7 OoUingwood Terracfe, , 

Newcastle-oh-Tyiie :....:...:.::....:.. 285 

Strdhmenger, J.; ^ Soni; 169^ 177 & ^06 , 

Gosw^Il Road, tJ.O. ..: .,m; ...i Sit 

Sti-ond, R:, & Co., Niphoti Works; Wdlf er- 

hampton .,,..: , .i ., . . 10 

Stuart & dd., 8 Thomas StrM, Edinburgh ; 

And Granolithic Wharf, Ohurbh Ro^, . . 

Lunehott^e, B. ;.:.'....:. 15(6,246 

Sturge, Edwin, 27 Queen's Row, Walwdrth, 

S.E ;;.....::... ; 96 

Stuttafbrdi Johiij Sdhifef^et Rdad^ Keif „ 

Bamet, Herts. ,:,.... :. 820, Szl 

Styles^ T. G., K Cb:^ 8-10 Weanian fetrefet, . 

Birmingharii ,:.;:.......:... :..,..: 284 

Suf&eld, Ldrd .':.....:.:..: : , ixv 

Suffield & Brown, James Sti-eist^ rife^dh^^bH 

Street* Odiiimerciai Road. E. ..; :.. 41 

Silft, Lieut. H. 0., Munster Lodgfe^ Pulhfehl, 

S.W. ......J...:..: 233 

Siigg, William; & Oo., limited, Vindent 

Works, Westritihstbr, S.W 175 

Surrey MacHiiiists' Co., Lipiited, 123 & 

129 Great Suffolk Streetj Bdfotigh, iS.E: *7 
Suter; E., Basle, S#itzetlatid (Agfent^ J: R. 

Gotz, 19 Buckingham St., Strand, W.O.). 304 
Suter, Hartinahni ft Co., 18 feilHter Street,' 

E.0 , ^9 

Sutleffei Robert W., 46 Qtieen Victoria 

Street, ig.O J 119 

Swalwell ft Mdorr, Acre Stteet, Nfew Jload; 

Battersea, S.W.. 1^6 

Swan, Alfhedj Fell, Gatesterfd-on- 

fyne ; , ; i55 

Swan, J. W.; BibmUf, Keht * 152^ 276 

Sv^eet, G. T.j ft Co., Cleveland, Chid, 

U,S.A: .:...:.::..::.:.:....:.:.. : ; 

Swiftj J., 81 tottfehhaifa dotift Bd£fd, tr...: 275 
S^ihdellS; James, 37 Chatham Str^bt^ 

Edgele^i Std(;k|)'drt -187 

Syfees, W. B., 84 Ku-kwood Rdtidi Nilh- 

head, S.E. 74 

Szepessy, B., 10 Gerrard Street, Soho, W. 321 
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Tagg, T. G., & Sons, Hampton 98 

Tabor, G., Lower Thames Street, E.C Ixv 

Talbot. B., & Sobs, Magnolia Wharf, 
Strand'On-the-Green, Chiswick, Middle- 
sex 45 

Tallack, H. T., 74 Stamford Street, S.E. ... 322 

Tandy, H., 30 Victoria Koad, Battersea, 
S.W 88 

Tangye Bros., Cornwall House, 35 Queen 
Victoria Street, E.C 136 

Tanenberg & Sons, 32 Trinity Street, 
Leeds 218 

Tani, Vincenzo, Piazza del Municipio, 
Naples 302 

Tarbutt & Quentin, 75 Lombard Street, 
E.C 28 

Tarling, Charles, St. Thomas, Swansea ... 219 

Tate, S., 26 Gloucester Street, E.C 266 

T^Ier, B. W., 17 Angel Hill, Bury St. 
Edmunds, SujQfolk 48 

Taylor, Alfred, Lynton Villa, Pawson's 
Boad, West Croydon, Surrey 169 

Taylor & Neate, Medway Works, Bochester, 
Kent 47, 101 

Taylor & Sons, Marsden, Yorkshire 119 

Taylor, Charles, Edmund St., Birmingham 130 

Taylor, J., & J. A., 5 North Place, Lower 
Edmonton, Middlesex 320 

Taylor, J. B., Kingswinford, Dudley 193 

Taylor, J. M., & G. Wethered, Seer Green 
Vicarage, Beaconsfield 86 

Taylor, T. F., 119 Albany Avenue, Brook- 
lyn, U.S.A 292 

Taylor, W. W., Studley Park, near Bipon 143 

Tebbutt, Charles Goodman, Bluntisham, 
St. Ives, Huntingdonshire 41 

Telemeter Co. (The), Washington BuUd- 
ings, Broadway, New York, U.S.A 292 

Templeman, James, 14 Vinicombe Street, 
Billhead, Glasgow 130 

Templetown, Viscount, 49 Charles Street, 
Berkeley Square, W 41 

Terraneau, C. G. E., 3 Circus Place, Fins- 
bury, E.C 84 

Terrell, W., & Sons, Welch Back, Bristol ... 64 

Thibouville-Lamy, J., & Co., 10 Charter- 
house Street, E.C 319 

Thom, John, 8 Storey Square, Barrow-in- 
Fumess 65 

Thomas, J. J., 87 Queen Victoria Street, 
E.C 1 

Thomas, S. G., & Gilchrist, P. C, 9 Bridge 
Street, Westminster, S.W 27 

Thomas, T., & Sons, Acme Hoist Works, 
Cardiff 44 

Thomas, W. F., & Co., 48 Holbom Viaduct, 
E.C 193 

Thomasson, T.,;&xCo., Silver Street, Wor- 
cester 210 

Thompson & Norris Manufacturing Co., 
Limited (The), Arlington Street Works, 
Islington, N 247 

Thompson, H., & Co., 95 Merrow Boad, 
Walworth, S.E Ixii 

Thompson,';Charles, Ardagh House, near 
Kingscourt, co. Cavan, Ireland 130 



PAGE 

Thompson, Dowsing, & Bew. 4 Queen Vic- 
toria Street, E.C 154 

Thompson, William, 12 Phoenix Street, 
Newsham Freeholds, Blythe, Northum- 
berland 74 

Thompson, William, Evesham Boad, Strat- 
ford-on-Avon 41 

Thompson, W. H., 68 & 71 Chiswell Street, 
E.O;. .86,136 

Thomson, Lieut J. H,, Bishopthorpe 266 

Thomson & Browning, 3 Victoria Street, 
Westminster, S.W 47 

Thomson, Archibald, 66 Cazenove Boad, 
Stamford Hill, N 63 

Thom, Charles, St Giles's Gate, Norwich 83 

Thome will & Waiham, Burton-on-Trent.. 190 

Thornton De Mouncie, Baron A., 22 Sack- 
ville Street, W 234 

Thorawaite, Home, & Wood, 416, Strand, 
W C . • .266 

Thoipe, U.^S^Theoh^ 155 

Thorpe, Thomas. Beech Avenue, New 
Basford, Birmingham 119 

Thrupp & Maberly, 425 Oxford Street, 
W. 82 

Thurston & Co., 16 Catharine Street, 
Strand, W.0 285 

Thwaite & Healey, 15 Ashcroft Buildings, 
37 Victoria Street, Liverpool 49 

Tice, William, Thornilee, Sutton, Surrey... 176 

Tiefenbrunner, G., Miinchen. (Agents, M. 
A. Tumer & Co., 14 Gledhow Terrace, 
South Kenamgton, S.W 322 

Tiffhe, Charles, 42 Lombard Street, E.C.... 41 

TiUey, Arthur, 29 & 30 Westaeld Boad, 
Surbiton, Surrey 322 

Timmis, I. Augustus, 2 Great George 
Street Westminster, S.W. 76, 288 

Tipper, Harry, 118 The Grove, Hammer- 
smith, W 322 

Tipping, Henry, 5 Circus Street Green- 
wich, S.E : 64 

Titohener, 0., 3 Wilmington Street, Cler- 
kenwell, W.C 247 

Titus; J. T., and Charles Hinksman, 117 
Great Bussell Street, Bloomsbury, W.C. 43 

Tobitt Thomas, 24 De Laune Street, Ken- 
nington Park, S.E 45 

Todd & Wright, 34 Craven Boad, Hyde 
Park,W 45,83 

Tolkien, Henry, 51 King William Street, 
E.C 317 

Tomkins, Alfred S., Captain Victoria 
Bifles, Holmwood, Oaterham, Surrey ... 186 

Tomkins, Courage, & Cracknell, 61 Mark 
Lane, RC. 189 

Tomlin Patent Horse Shoe Co., Limited, 
16 Essex Street, Strand, W.C ^ 

Toombs, F., Lowther New Town, Penrith. ,317 

Toughened Glass Co., Limited (The), 75 
Leadenhall Street, E.C 215 

Toumaphone Music Co. (The), 9 May 
Street, Worcester, Mass., U.S.A. (Agenta, 
G. Wright & Co., 143 Holborn Bars, E.C) 822 

Townsend, H. B., 100 St. John Street Boad, 
Clerkenwell, E.C » 
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TownaoQ & Meioer, 89 BishopBgate Street 

Within, E.0 265 

Tiagner, F., Dreihnken, Austria 801 

Traill, Wmiam A., Gianfs Gatueway Biec- 

trio Tramway, Portmsh, oo. Antrim 156 

Tree, J. J., 38 Jewin Street, E.0 195 

Treloar & Sons, 68, 69 & 70, Lndgate Hill, 

E.0 li, 119 

Trier Bros., 19 Great George Street, West- 
minster, 8.W 62 

Trigwell, J. B., 49 Boston Place, Dorset 

Square, N.W 87 

Tromba, M. I., 61 St. George's Road, 

N : 325 

Trotman, H., 228 Euston Road, N.W 193 

Trotman, John, Rustic Works, 196 Hollo- 
way Road, N 287 

Trott, H., & Fenton, 75 High Street, Bat- 

tersea, S.W 155 

Trouve, G,, Paris (care of J. E. F. Ayl- 

mer, Leadenhall Buildings, E.G.) 154 

Trovers, W., York Terrace, Clapham, S.W. 88 
Troy Laundry Machinery Co., Limited, 
Troy, Now York, U.S.A. (.Agents, 
Mather & Armstrong, 7 & 9 Grey Street, 

Neweastle-on-Tyne 290 

Trussell, Thomas, 4 Arrow Terrace, Fisher 

Gate, Nottingham 30, 284 

Try, Thomas. 4 Poland Street, Oxford 

Street, W. 44 

Tubbs, James, 94 Wardour Street, Oxford 

Street, W 324 

Tucker & Reeves, 55 Great Russell Street, 

W.C 219 

Tuffee, W., 36 Parrock Street, Gravesend 214 
' Tally, W., & Co., 123 Queen Victoria 

' Street, E.0 61 

Turk, R. J., Boat Builder, Kingston-on- 
Thames '. 98 

Ttirnbull, Alexander, & Co., St. Mungo 

Works, Brook Street, Glasgow 63 

TurnbuU, Lieut.-Col. J. R., The Priory, 

Torquay 76 

Turner & Co., Brick and Tile Makers, 
Barrow Haven, near Hull, Lincoln- 
shire 46 

Turner, C, Royal Nurseries, Slough Ixv 

Turner, F. W., 61 King William Street, 

E.0 29 

Tiimer, G., & Co., 181 Choumert Road, 

S.E 285 

Turner, J., Tiverton-on-Avon, Bath 285 

Turner, M. A., & Co., 14 Gledho Terrace, 

South Kensington, S.W 121 

Turner, R., & Sons, Old Factory, Redditch 193 
Tomer, R. B., The Hermitage, Andover 

Boad, Newbury 304 

Turner, Thomas, 19 Brook Street, W 234 

Turner, W. S., 68 Camden Street, East 

Street, Walworth, S.E 61 

Turnock, J. R., Yspitty Works, Loughor, 

South Wales 26 

Tuflhaw, J., & Co., 132 City Road, E.C. 129 
Tweedale, Thomas, Sunny Side, Rawten- 

stall, Lancashire 121 

Twining, T., Perryn House, Twickenham 320 



Tyler, Hayward, & Co., 85 Whitecross 
Street, E.0 28, 62 

Tyndall, F. T., Albert Gallery, Edin- 
burgh 177 

Tyson, John, 38 Pleasant Street, Liver- 
pool 217 

Tyzaok, G., Codtson's Quay, South Shields 99 

Umpherston & Co., Limited, Bowershall 

Engine Works, Leith 246 

Underwood. H. G., 13 Lee Terrace, London 

Road, Chelmsford 62 

" Unicum" Patent Automatic Button Hole 

Machine Co. (The), 31 Paternoster 

Square, E.C 193 

Unite, John, 291 & 293 Edgware Road, 

W 11,10,89 

United Telephoue Co., Oxford Court, 

Cannon Street, E.C. 152 

Universal Electric Light & Engineering 

Co., 13 & 14 King Street, Cheapside, 

E.C 175 

Urch & Co., 84 Long Acre, W.C 90 

Urquhart, Robert L,, 31 Lauder Road, 

Edinburgh 47 

Umy, E. C, 17 Jackson Road, Holloway, 

N 285 

Usher, Henry, 124 Vauxhall Bridge Road, 

S.W 88 

Uskside Engineering & Rivet Co., Limited . 

(The), Uskside Iron Works, iJewport, 

Mon 27 

Vacuum Brake Co., Limited, 32 Queen 
Victoria Street, E.C 73 

Valda, Alexander H., 126 Duke's Road, 
Chiswick, W 131 

Vandervelde, M., & Co., Waltham Build- 
ings, Holbom Circus, E.C 289 

Van Der Weyde, Henry, 182 Regent St, 
W 276 

Varley Electric Patents Proprietory (The), 
Mildmay Park Works, Mildmay Avenue, 
Ball's Pond, N 151 

Varley, S. A., 2 Hamilton Rd., Highbury, 
N 153 

Venables, Charles, & Co., 187-189 Essex 
Road, Islington, N 319 

Venetian Air Valve Furnace Bar Co. (The), 
36 Walbrook, E.0 58 

Venice & Murano Glass & Mosaic Co., 
Limited (The), 30 St. James's Street, 
S.W 303 

Verity Bros., 98 High Holborn, W.C. ; and 
54, 56, & 58 Call Lane, Leeds 217 

Vernon, Isaiah, Great Bridge, Tipton, 
Staffordshire 65 

Verney, Captain, R.N., Travellers* Ciub, 
Pall Mall, S.W 100 

Vidal, L^n, 3 Rue Talma, Paris 305 

Vincent, Augnste, Chateaubriant (Loire- 
Inferieure), France (Agent, L. E. Luzeau- 
Coudrais, 53 Melrose Gardens, West 
Kensington Park, W.) 119 

Vincent, William, Arborfteld, near Reading, 

Berks 84 

2 B 
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Vipan& Headlejr^ Church Gate AgricuT- 
tural and Horticultural Works, Leicester 10, 84 

Virtue, J. S., & Co., Limited, 294 City 
Road, E.O..... 245 

Vi?ier et Oor, Rue du Parchemin 19, 
Brussels (Agents, Gamer & Co., 18 
Queen Victoria Street, E.C.) 318 

Von Steinaecker, Baron F., Lauban, 
Schlesien, Prussia 301 

Voss, Robert, 20 Pallisaden Strasse, Berlin 
(Agents, F. E. Becker & Co., 34 Maiden 
Lane, Covent Garden, W.C.) 301 

Vulcan Manufacturing Co., Vulcan "Works, 
Rocliffe Street, Islington, N 155 

Wade, WiUiam, 21 Woodhouse Cliff, Wood- 
house Moor, Leeds 45 

Wadley Bros., 78 Lower Sloane Street, 
S.W 153 

Waldemar, Lund, & Co., 91a Hatton Gar- 
den, E.C 195 

Walerey (Count Ostrorog), 5 Conduit 
Street, New Bond Street, W 276 

Walker Brothers, Pagefield Iron Works, 
Wigan 57 

Walker, Frederick, 36 Spondon Road, Tot- 
tenham, Middlesex. .\. 153 

Walker, John, 77 Comhill, E.C 256 

Walker, J. . W., & Sons, 27 Francis Steeetj 
Tottenham Court Road, W.C 313 

Walker, Robert, 13 Buckingham Street, 
Adelphi, W.C 186 

Walker, T., & Co., Manor House, Whit- 
stable, Kent 9 

Wall, J., 46 Marsh Lane, Bootle, Liver- 
pool 100 

WaUace, Major N. W., 3 Eastern Villas, 
Southsea, Hants 236 

Wallace, Mrs. Willoughby, 3 Eastern Villas, 
Southsea, Hants 209 

Wallace, W., & Co., 151-153 Curtain Road, 
E.C : 209 

Waller, George, & Co., Holland Street, 
Southwark, S.E. ; 175 

Walley, William Owen, 16 New Street, 
Altrincham, n4ar Manchester^ 90 

Walley & Gture, 6 Hopwood Avenue, Man- 
chester 290 

Wallis, Joseph, & Son, 133 & 135 Euston 
Road, N W. 315, 320 

Walsh & Brierley, 68 & 59 Aldermanbury, 
E.C. ; and 26 Oldham Street, Manchester 210 

Walsh, J. E., Waterhouae Chambers, 
Crossley Street, Halifax ; and 8 Quality 
Court, W.C 189 

Walters. J. F., 47 Queen's Road, Bays- 
water W^. . . ... .* . . . 328 

Walton,* William." & G. T. irving, Murton 
House, Bishop wearmouth, Sunderland 61, 75 

War Department, S.W 231 

Ward, Charles James B., 5 Mitre Road, 
Ridley Road, Rochester, Kent 87 

Ward, B. G., 2 West 14th Street, New York, 
U.S.A. 291 

Wan I, Henry, ICO Great Russell Street, 
Bloomsbury,W.C 817 



Ward, Mrs. Mary, 101 Flood Street, Chel- 
sea, S.W...: ise 

Ward, p., 2 Holcroft Terrace, High Street, 
Fulham, B.W 268 

Ward, R. J., & Sons, St Anne's Street, 
Liverpool 317 

Warden, A. W., 18 Wolsey Road, MUdmay 
Park, N. 151 

Ware, T. S., Hale Farm Nurseries, Totten- 
ham, N liv 

Warhurst, Joseph, 7 Denmark Road, Kil- 
bum,N.W... 45 

Waring, John B., 22 New Church Street, 
New York, U.S.A. 29 

Warman & Co., 16 Stephen Street, Coven- 
try 85 

Wame,W., & Co., 29 Gresham Street, K.t . 207 

Warner Brothers, 353 Broadway, New 
York, U.S.A 291 

Warner, John, & Sons, Crescent Foundry, 
Cripplegate, E.C. ... li, 49, 134, 190, 288, 322 

Warner, Mrs., 7 Pelham Place, South Ken- 
sington, S, W 195, 317 

Wamerke, L., Silverhowe, Champion Hill, 
S.E 275 

Warren, T. T. P. Bruce, Tamworth Villa, 
Earlham Grove, Forest Gate, E 167 

Warren's Oil Co., Limited, Phoenix Oil 
Works, East Greenwich. S.E..... 167 

Warrington, H. J., Victoria House, Queen. 
Street, Maidenhead 100 

Warsop, Thomas, Conniston, near Amble- 
side 29 

Warwick, J., 59 Hilton Street, Man- 
chester 193 

Warwick, Walter, 52 Haworth Street, Bol- 
ton, Lancashire..... 200 

Washington Chemical Co., Washington, 
Durham 16d 

Waste Water Meter Co. (The), Limited 
32 Park Lane, Liverpool 42 

Waterlow & Sons, Limited, 25, 26 & 27 
Great Winchester Street, E.C Ixi, 247 

Waterer, Anthony, Knap Hill Nursenes, 
Woking Jxv 

Waters, S., 24 Ladbroke Square, W 15i 

Watkin, Major H., B.A., Royal Gunpowder 
Factory, Waltham Abbey, Essex 236 

Watkihs & Co., Orchard Yard, Blackwall, 
E 96 

Watkinson, Robert, 12 Gore Street, New 
Bailey Street, Sal&rd, Manchester 138 

Watson Bros., 4 Pall Mall, W 235 

Watson, Edward, 34 South Back, Canon- 
gate, Edinburgh : 206 

Watson, John J. C, Johnson's Cement 
Works, Gteteshead-6n-Tyne 47 

Watson, Laidlaw, & Co., 98 Bundas Street, 
Kingston, Glasgow 119 

Watts, John, & Co., Broad Weir Works, 
Bristol 130 

Waygood, R., & Ca, Falmouth Road, Great 
Dover Street, S.E 136 

Webb, Edward, & Sons, Royal Seed Esta- 
blishment, Wordsley, Stourbridge ; Ma- 
nure Works, Widnes, Lancashire 168 
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Webb, Edward, mdie House Glass Works, 

Wordsley, Stourbridge 214 

Webb, Francis William, Locomotive De- 
partment, Lotidon & North WeStem RaU- 

way, Crewe 73 

Webb, O. & A., 9 North End Road, Croy- 
don : 318 

Webb, Thomas, & Sons, Glass Works, 

Stourbridge 214 

Wt-bb, W., 17 Heaths Road, Twickenham.. 44 
Webber, E. B., 9 Holland Road, Aston 

Road, Birmingham 217 

Webster Bros., 4 Porchester Road, Bays- 
water, W Ixii 

Webster, Horsfall, & Lean, 15 Bromsgrove 

Street, Bii-mingham 317 

Webster, B. G., 5 Queen Victoria St., 

E.e 257 

Webster's Patent Aluminium Crown Metal 
Co., Limited, 34 Jjeadenhall Street, 

E.C ;.. 315 

Weeks & Co., 14 Hanover Street, Regent 

St., W 327 

Wedlake, Henry, 8 Berkley Road, N.W.... 313 
Weiner, T., & Son, Vienna (Agent, W. 
Hirschfeld, 150 Oseney Crescent, N.W.) 302 

Weir, M. A., 8 Palace Grove, Upper Nor- 
wood, Surrey 322 

Welch. Charles K., High Eoad, Totten- 
ham, Middlesex 88 

Welch, E. J. C, Palace Chambers, St. 
Stephens, Westminster, S.W 48, 73, 81 

Welch, William, 13 King's Terrace, South- 
aea, Hants 101 

Weldon, Francis, Lt. Col. (care of Messrs. 
Grindley & Co., 55 Pariiament Street, 
S.W.) , 236 

Weldon, W., Rede Hall, Burstow, Crawley 168 

Weils, Samuel, Osborne Park Gardens, 
Potter's Bar, E 268 

Welman, James, West Street, Poole, Dor- 
setshire 46 

Welte, M., & Sohne, Frieburg in Baden, 
G-ermany 314 

Wen-ham Patent Gas Lamp Co., Limited 
(The), 12 Rathbone Place, W. 176 

West, Frank, 12 Limes Grove, Lewisham, 
S.B 44 

West Biding Candle Co., Botherham, York- 
shire 175 

West, T., & Co., Bromley Engine Works, 
Devon's Road, Bromley-by-Bow, B 189 

West, William, 42 Caroline Boad, Bir- 
mingham 195 

Westaway, James, Goryton, Lewdown, 
North Devon 85 

Western Mechanical Company (The), 
Exeter 284 

Westinghonse Brake Co., Limited, Canal 
Boad, King's Cross, N 73, 138 

Weston, David George, 38 Myddeiton 
Street, Olerkenwell, E.0 87 

Wethered, Lieut-Col. E. B., 100 Herbert 
Boad, Woolwich, Kent 219 

Wetherill & Brother, White Lead Works, 
Philadelphia, U.S.A 291 
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Wheatstone & Co., 20 Conduit Street, 
Regent Street, W 313 

Wheeler, Johu, Basingstdke^ampshire... 89 

Whight, G.; & Co., 143 Holborn Bars, 
E.C 319 

Whitcombe, A. C, 8 Titchfield ' Terrace, 
North Gate, Regent's Park, N.W 48 

White & Colman, 4 Bishopsgate Street 
Without, E.C : 90 

White, J. Claude, Swatara P.O. Schuylkill, 
Pentisyli^ania, U.S.A. : : 292 

White, William, F.S.A., 30a Wimpole 
Street, W. ;.: 218 

Whitehouse, C, Cannock Edge Tool Works, 
Cannock, Staftbrdshire 11 

Whitfield, Charles, Kettering, Northamp- 
tonshire 153 

Whitfield, Edwin, & Co., Small Heath, 
Birmingham 31^ 

Whiting, H. G., 11 Poultry Chambers,' . 
Cheapside,E.C 151 

Whitley Partners, Railway Works, Hiins- 
let, Leeds 62 

Whitmarsh, Emanuel, 4 Holmes Street, 
Great Otanbridge Street, Hackney Road, 
E 321 

WhittaUrii','&'Oo.V^ 120 

Whittle, Williain, Holly Cottage, Cooper's 
Lane, Smethwick, near Birmingham ... 61 

Wicker Furniture Co. (The), 59 Wigmore 
Street, W 210 

Wilde, C, Fils, & Co., 26 Rue Langier, 
Paris (Agents, Giirner & Co., 18 Queen 
Street, E.C.) , 304 

Wildegose, P. Robert, 20 Cambridge Place, 
Paddington, W 45 

Wilkes & Co., 17 Devonshire Square, Bis- 
hopsgate Street, E.C li, 49, 288 

Wilkie, J. B., 45 King Street, North 
Shields 100 

Wilkins, T., 3 Meredith Street, Clerken- 
well, E.C 247 

Wilkinson & Sons, Aynam Organ Works, 
Kendal 314 

Wilkinson, G. W., 6 St. Mary Abbotf s 
Terrace, Kensington, W 218 

Wilkinson, Joseph, The Atlas Globe Castor 
Works, 26 Stanhope Street, Birmingham 219 

Wilkinson, T., & Sons, Pelican Works, 
Great Hampton Street, Birmingham ... 209 

Wilkinson, William, Kempston, Bedford- 
shire 10 

Willans & Robinson, Perry Works, Thames 
Ditton, Surrey 59 

Willett, Samuel, 4 Commercial Place, Heme 
Hill, Surrey 45 

Willett, Thomas, & Co., Briokhouse Street, 
Burslem, Staffordshire 129 

Williams, A. H., 135 Penchurch Street, 
E.C 100 

Williams, H. A., 37 Gumey Road, Leyton- 
stone Boad, Stratford, Essex 46 

WilliamB, Robert Thomas, Promefield, 
Prome 234 

Williams, S., 12 Lansdown Parade, Chelten- 
ham.. 320 
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Williams, T. H., 23 Stamford Street, 

Blackfriars, S.E 98 

Williams, Thomas H., A.M.I.G.E., F.S.A., 

11 Queen Victoria Street, E.C 136 

Williamson, George, The Mint, Holbeck, 

Leeds 131 

Williamson, W. B., 22 Eastbourne Koad, 

Stamford Hill, N... 83 

Williamson, W. H., Lower Thames St., 

E.C Ixv 

Willis, Henry, & Sons, Rotunda Organ 

Works, Camden Town, N.W 313 

Wills & Segar, Royal Exotic Nursery, 

Onslow Orescent, South Kensington, 

S.W 11, 303 

Wilson, Alexander, & Co., Vauxhall Lx)n 

Works, Wandsworth, S.W 63 

Wilson & Blessley, 1 Paul Street, Finsbury, 

E.C Ixii 

Wilson Bros., Comholme Mills, Todmor- 

den 121 

Wilson, David, Millwood House, Grays, 

Essex 41 

Wilson, Edward, Engineer, Exeter 200 

Wilson Engineering Co., Limited, 227 High 

Holbom, W,C 58, 186 

Wilson, F. J., 73 Newman Street, W 89 

Wilson, J. E., Rosedale Villa, Levston- 

stone 73, 84 

Wilson, J. S., 47 Northbrook Road, South- 
ampton 99,130 

Wilson, J. Veitch, & Co., 260, Dobbies 

Loan, Glasgow 167 

Wilson, Robert, 68 Fleet Street, E.C 42 

WUson, W. J., 1 CoHnton Villas, Ealing 

Dean, W. 267 

Wimshurst, H. W., 2 East India Avenue, 

E.C 268 

Wimshurst, James, 4 The Grove, Clapham 

Common, S.W 264 

Winder, J. G., 12 Jeffreys Street, Camden 

Town, N.W 89,322 

Windover, C. S., 154 Piccadilly, W 82 

Wing. Levi J., 50 Cliff Street, New York, 

U.S.A 289 

Winter, Merigot, & Frost, 56 Conduit Street, 

Regent Street, W 75 

Winter, S., 9 & 11 Sussex Place, Queen's 

Gate, South Kensington, S.W 193 

Wise, Charles, 29 Harvel Terrace, Willow 

Walk, Bermondsey, S.E 76 

Wiswall, F., & Collier, W., Bridgewater 

House, Chester Road, Manchester 42 

Withy, Edward, & Co., Middleton Ship 

Yard, West Hartlepool 47 

Witty & Wyatt, BilHter House, Billiter 

Street, E.C 291 

Wolf, Johannes, Szepes Iglo, Hungary 

(Agent, L. A. Groth, 30 Finsbury Pave- 

" ment,E.O.) 304 

Welters, Otto, 55 Upper Marylebone Street, 

Portland Place, W. .* 266 

Wood, C. S. P., Crown Works, Birmingham 219 
Wood, John & Edward, Victoria Foundry, 

Bolton 67 

Wood, Miss, Elm Wood, Beckenham. 246 
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Wood, James P., 324 City Road, E.C 190 

Wood, Thomas, Blindley Heath, Godstone 320 

Wood, W. A., 36 Worship Street, E.C 9 

Woodbury Permanent Photographic Print- 
ing Co. (The), 157 Great Portland Street, 

W. 276 

Woodbury, Treada'way & Co., Limited, 116 

& 117 Great Saffron Hill, E.C 276 

Woodhouse, Alfred, Bridgewater ^ 

Woodhouse & .Rawson, 11 Queen Victoria 

Street, E.C Iiii,l3l 

Woodwards, James, & Sons, 64 St. James'i 

Street, S.W Si 

Wooldridge, Henry, Bromley Road, Lye, 

Stourbridge 89 

Woolnough, C, 2 Elizabeth Street, Eaton 

Square, S.W. 85 

Woosnam, C. F., Southend-on-Sea, Essex 100 
Worcester Organ Co., Worcester, Mass., 

U.S.A 3U 

Worger & Son, 8 Belgrave Mansions, Pirn- 

lico,S.W « 

Wormald. W. G., 163 Fentunan's Boad, 

South Lambeth, S.W. H 

Womer, G., Stuttgart (Agent, R. Hundt, 

61 Baker Street, W.) 318 

Worssam, Samuel, & Co., Oakley Works, 

King's Road, Chelsea, S.W 129 

Worth, Albert R., Francis Street Mill, 

Rochdale 121 

Worth, Son, & Pontif ex, 379 Oxford St, W. 9 
Worthington Pumping Engine Co. (TheX 

114 Queen Victoria Street, E.C 137 

Wortley, Col. Stuart, The Museum, South 

Kensington, S.W U'H 

Wright, Uxbridge Road, W ^ 

Wright, Alexander, & Co., 55, 55a & 56 

Millbank Street, Westminster, S.W I^J 

Wright, Alfred, 40 Margaret Street, Caven- 

Square, W 2l9 

Wright, Ebenezer, 103 Ivanhoe Road, Den- 
mark Park, S.E 2tf 

Wright, G.,& Co., 162 Westminster Bridge 

Road, S.E 285 

Wright,' G., & Co., 143 Holbom Bars, 

E.C ^ 

Wright, J. P., 26 Colliergate, York 

Wright, Richard, High Lodge, Richm«4 

Yorkshire 1^ 

Wright's Boiler Co., Boiler Works, Aiidrie, 

Scotland " 

Wrightson, William, 29 Beech Street, 

Bamsley, Yorkshire 2ib 

Wycherley, Hewitt. & Co., Warrington 

Road, Prescot, Lancashire *^ 

Wynne, Frank, 4 Carteret Street, Qneen 

Anne's Gate, S.W. 57, 



Yale & Towne Manufacturing Ca, Stam- 
ford. Conn., U.S.A •• »l 

Yandell, Charles R., & Co.. 6 East 18th 
Street, New York, U.S.A ^- 

Yardley, H. B., 17 Clarendon Villas, Chad- 
ton, Kent Jl 

Yarrow&Co., Isle of Dogs, Poplar, E ^ 
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Yates, William, Sheraton, near Malmes- 



bwy, Wilts. 219 

Yeates & Son, 2 Oiafton Street, Dublin ... 267 
Young, G. 6., 90 Wills Street, Lozells, 

near Binningham 99 

Young, DowBon, & Co., Emmett Street, 

Poplar, E 65 

Young, T. Graham, Dnnis, Aberdeen 245 

Yonng, John, 8 Union Court, Old Broad 

Street, E.O. 59 

Young, Maurice, Milford Nurseries, 

Godahning Ixv 

Yoone, W., & 6. Beilby, Priorsford, Peebles, 

and Midcalder, N.B 175 
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Yonniz^s Paraffin Light and MineralOil Co., 
Limited (The), 7 West George Street^ 
Glasgow « « 167 

YouDgson, Alexander, 3 Gheimut Bow, 
Be&ont, Aberdeen 120 



Zeitter & Winkelmann, Braunschweig 
(Agents, Sohmedes Esbsloh, & Co., 36 & 
37 Monkwell Street, E.C.) 316 

Zimmermann & Ca, 57 Farringdon St., 
E.C 323 

Znccato & WoljQT, 15 Charterhouse Street, 
Holbom Viaduct, E.O. 248 



Digitized by 



Adverti$ement8. 




IRON CHURCHES AND CHAPELS. 




IRON SCHOOL AND MISSION ROOMS. 

IBOir STABLES, COACH-HOUSES, and SHEDS. 




N?53B 

J. C. HT7MPHREYS, officially appointed Sole Contractor and 
Builder of the Iron Oalleries and Buildings to Fisheries, Healtlii 
and Inventions Sxhibitions. 



Works and Offices: ALBERT GATE, KENSINGTON ROAD, HTDE PARE. 

Exhibition Office for FBIOES and OATALOGUES next BOTAL FATHIOI. 
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Accidents Insurance Co Cover 

AdamsoD, B., & Co., Dukiufield, near 

Manchester 873 

Anderson, Anderson, & Anderson, 37 Queen 

Victoria Street, London, E.C....118, 192, 196, 

201, 202 

Asbestos Co., The United, 101 Queen 

Victoria Street, E.C 166 

Ashdown, E., Hanover Square, W 389 

Barber & Co'., 274 Kegent Circus,' Oxford 

Street, W 260 

Barker, J., & Sons, Limited, Park Street 

Iron Works, Oldham 384 

Bell's Asbestos, 118a South wark Street, . 

S,B 382 

Benbam & Sons, Wigmore Street, Londoo, 

W. 92 

' Bennett, Sir John, 65 Cheapside 250 

BernajB, J^, 96 Newgate Street, London, 

K.C 389 

Blake, John, Aocrington, Lancashire » 375 

Bland & Sons, Thos., 106 Strand : 222 

Bradford, T., & Co., 140-143 High Holbom, 

London 373 

Bradley ,W., 18 Collegiate Crescent, Broom- 
hall Park, Sheffield 388 

Bristol Wagon Works Co., Limited, Bristol 142 

Britannia Co., Colchester 379 

British Patent Glazing Co., Limited, 24 

Finsbury Circus, London, E.C. 178 

Brooks, S., West Gorton, Manchester 104 

Brown, W. F., & Co., Eastgate Eoad, 

Chester 389 

Browne, Mr. Newnham, 73 Cheapside, E.C.,387 
Bruce & Bathos, 9 Victoria Chambers, West-* 

minster 68 

Buckton, J., & Co., Limited, Well House 

Foundry. Leeds , 393 

Bam6ted, F. B., Cannock Chase Foundry 
and Engine Works, Hednesford, Stafford- 
shire 391 

Cameron, J., Oldfield Boad Inn Works, 

Salford, Manchester 374 

ChaUen & Sons, 46 Oxford Street, W 325 

Cbatwood, 76 Newgate Street, liOndon 132 

Clements ( Jeakes & Co.), 51 Great Russell 

Street, Bloomsbury, London, W.0 188 

Clowes, William, & Sons, Limited, 27 Fleet 
Btreet, E.C iv 



Cobbett, W. Wilson, 82 Southwark Street, 

London, S.E 380 

Conollv, H., Limited, 53 & 55 Hampstead 

Road 144 

Crosland, Wm., New Street, Miles Platting, 

Manchester 387 

Cylinder Box Nadling Co., 68-71 Chiswell 

Street, E.C ...398 

Dakiri & Co., 1 St. Paul's Churchyard, E.C. 326 

Davey, Paxman, & Co., Colchester 14 

Bay, Davies, & Hunt. 321 High Holbom, 

London, W.O 370 

Defries, J., & Son, 147 Houndsditch 170 

De Pass, E. A., & Co., 3 Coleman Street, 

E.C 397 

Be Pass, Ernest, 68 Fleet Street, E.C 388 

Boulton & Co., Lambeth Embankment...... 7 

Bowning*s Patent Agency, 8 Quality Court, 

Chancery Lane, London, W.C. 389 

Eastwood & Co., Limite(l,WellingtonWliarf, 

Belvidere Road, Lambeth 379 

Ellin, T., & Co., Sylvester Works, Sheffield 259 
Elwell-Parker, Limited, Wolv^rhamj>ton... 392 

Eno's Fruit Salt 92 

Epps's Cocoa Ckyver 

Facsimile Apparatus Co., 79a Gracechurch 

Street, E.C 386 

Fairlte Engine & Rolling Stock Co., West- 

mihbter,S.W 326 

Farmer, J., & Sons, Adelphi Street, Salford, 

Manchester 376 

Freeman, J. B., & Co., Grove Works, 

Baitersea 387 

Geary & Walker, 7 John Balton Street, 

Mtochester 387 

Glover, W. T., &'Co., Salford, Manchester 381 
Goodfellow & Matthews, Hyd6, near Man- 
chester 52 

Gordon & Co., Limited, Royal Forest Hotiel, 

Chingford vi 

Gowan, E. B , & Co.. 58 Bevonshire Road, 

Upper HoUoway, London, N.... 395 

Greenwood Sc Batley, Albion Works, Leeds 385 
Hadfield's Steel Foundry Co., Sheffield ... 8 
Harrison Pateut Steering Engine Co., Sal- 
ford, Manchester 382 

Harrison, Wm., 67 Oxford Street, London ; 

and Manchester 370 

I Hart & Co., 186 Fleet Street, E.C 388 
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Hathom, Davey, & Oo., Leeds 397 

Heencm & Froude, Manchester 381 

Helliwell, T. 8 Victoria Chambers, 

Westminster 165 

Hempel, Mr., 379 Strand, W.0 216 

Hodgkinson & Co., Limited, Ordsal Ma- 
chine Works, Woden Street, Salford, 

Manchester 378 

Holden & Brooke, Salford, Manchester ... 122 
Homsby, B., & Sons, Limited, Spittlegate 
Iron Works, Grantham; and 84 Lom- 
bard Street, E.0 369 

Hudswell, Clarke, & Co., Railway Foundry, 

Leods 372 

Hulme & Lund, Manchester, S.W 371 

Humphreys, J. C, Albert Gate, Hyde 

Park 366 

Hunter, C. L., Bute Docks, Cardiff 397 

Imperial Stone Co., 41 & 42 Parliament 

Street, S.W 221 

Institute of Patent Agents, 57 Chancery 

Lane, W.C 370 

Inventors* Patent-Right Association, Li- 
mited (The), 21 Cockspur Street, Charing 

Cross, London, S.W 389 

Johnson, W., Qti^en's Road, Leeds 394 

Kenworthy & Co., Alpha Works, Oldham 259 
Kimpton, H., 105 Strand, opposite Exeter 

Hall 389 

Kirkham, Hersey & Clark, 15 Great George 

Street, Westminster 174 

Kullberg, V., 105 Liverpool Road, London, 

N 377 

Lachenal & Co., Little James Street, Gray's 

Inn Road, London. W.C 383 

Langham; The, Portland Place, London ... 300 
Lascelles, W. H., & Co., 121 Bunhill Row ; 

and 35 Poultry. London, E.C 32, 40 

Le Grand & Sutcliff, 100 Bunhill Row, 

London 371 

Leroy, F., & Co., Gray St., London, E. ... 396 
Xioudon Brothers, Waterloo Street, Glas- 
gow; and 156 Upper Thames Street, 

London 394 

Lincrusta- Walton, 9 Bemers Street. W. ... 128 

Mackenzie & Holland, Worcester 79 

Mackey, Mackey, & Co., 1 & 2 Bouverie 

Street, Fleet Street, London, E.C 395 

Mason, G., & Co., Limited, 417 King's 

Road, Chelsea, London, S.W 216 

Meadow Foundry Co., Limited (The), 
Mansfield, Notts (London Agent, W. 
Simmons, 11 Crooked Lane, King Wil- 
liam Street) 259 

Montgomerie, J. C, Hone Works, Dalmore, 
Stair, Tarbolton Station, R.S.O., Ayr- 
shire 388 

Moor6, John, & Sons, 38 & 39 Clerkenwell 

Close, E.C 238 

Moore, Jos., & Sons, Sekforde Works, St. 
James's Walk, Clerkenwell, London, 

E.0 238 

Mosses & Mitchell, 68-71 Chidwell Street, 
London, E.C 380 
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Nell. F., 16 Mark Lane, London 216 

Noble, M., Horse Shoe Wharf, Upper 

Thames Street, City 216 

Oakey, J., & Sons, Westminster Bridge 

Road, London, S.E 386 

Offord, J., 67 Cteorge Street, Portman 

Square, W 80 

Patent Exhaust Steam Injector Co., Li- 
Limited, 4 St Ann's Square, Manchester... 374 
Patent Self-fastening Coal Plate Co., 2 

Wynyatt Street, London, E.C 397 

Patent Victoria Stone Company (The), 283ft 

Kingslaud Road 56 

Pear*s Soap Cm 

Permanent Exhibition Registry & Agency, 

10 Baker Street, Portman Square, W. ... 393 

Phillips. C. D., Newport, Mod 396 

Phosphor Bronze Co., 87 Sumner Street, 

S.E 24 

Polychromatic Simultaneous Printing Co., 

Limited, 153 Queen Victoria Street, E.C. 379 I 

Price's Patent Candle Co 135 

Primary Battery Co., Limited (The), 12 

Princes Street, Hanover Square, W. ... 158 
Kedfern, G. P., 4 South Street, Finsbnry, 

London 391 

Keynolds. F. W., Edward Street, Black- 

friara 387 

Richardson, W, Birmingham 397 

Salt & Co., 21-31 Pancras Bead, N.W 390 

Schaffer & Budenberg, 63 Queen Victoria 

Street London, E.C.; and Manchester 

and Glasgow 381 

School of Electrical Engineering & Sab- 
marine Telegraphy (The), 12 Princes 

Strfeet, Hanover Square, W 150 

Shew, J. P., A Co., 88 Newman Street, W. 394 
Smith Organ Co. (The), 59 Holbom Via- 

duct, E.C 3» 

Spencer, J., 3 Queen's Place, E.C ^ 

Suffield & Brown, Devonport Street^ Com- 
mercial Road, London, E 391 

Surrey Machinist Co., Limited, 128 Great 

Suflfolk Street, S.E ^ 

Swain, — , 14 Campo Lane, Sheffield 396 

Titchener, O., 3 Wilmington Street, Clerk- 
enwell, W.C ^ 

Turner, J., Denton, near Manchester 

Vacuum Brake Co., Limited, 32 Qof^ 

Victoria Street, E.C: 

Venetian Air Valve Furnace Bar Co., 36 

Walbrook, London, E.C 

Vicars, T. & T., Seel Street. Liverpool 

Warburton, H. G., Leicester ; and Broad- 

bent, K., & Son, Stalybridge ^ 

Warne, W., & Co., 29 Gresham Street, E.C. »» 
Waygood, R., & Co., Falmouth Road, Great 

Dover Street, London, S.E 

Webster, Horsfall, & Lean, Birmingham... 
Whight, G., & Co., 143 Holbom Ban, 

London. E.C 

Whitehead, R. R., & Brothers, Limited, 10 

Endell Street, Long Acre, London, 
Wolflframm, H., 289-291 Regent Street, W. 39» 
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1^.H0RNSBY^ SONS, Limited, 

GENERAI. AXnt AOBIOULTUBAL - 

Etjref N gCR6 AKP f MPLEIVi^NT IVIAKERS. ' 

. a ^TAglilBHBg) 1816. 

ENGINEERING AND AGRICULTURAL SPECIALITIES, 

Suitable for all parts of the World — ^mduding 
THE HORNSBT TWINE BINDER. 

- — ' — • 

WINNER OF THE TWO LARGEST PRIZES EVER AWARDED, VIZ - 

Of the ROYAL AGRICULTURAL SOCIETY OF ENGLAND, 1884, 
after seven days' trial amongst 16 competmg Machines. 

OF THE 

HIGHLAND and AGRICULTURAL SOCIETY of SCOTLAND^ 18.82. 

II First Prizes in Australian Trials, 1884. 
AND H IGHEST HONOURS THROUGHOUT THE W ORLD. 

HORNSBY'S GRASS MOWERS.— combined Mowers and 

i Reapersj Self-raking Reapers, and One-Horse Reapers. 

Winners of is/y 2nd, and. yd Frizes in their Classes at the last (rials of the Royal 
Agricultural Society of England, 

HORNSBY'S INDIGO CUTTER.— 

HoRNSBY*s^" Hercules Fern, &c Cutter, 

Hornsby's New "Enclosed Gear" Mower. New Australian Stripper. 

STEAM ENGINES 

)f all kinds, for ELECTRIC LIGHTING, Agricultural and Industrial purposes. 
Portable— Beihi-Portable-^Traction—HoriS5ontal—Ste^^ 

both simple and compound, compound undertype, &c. 

WINDING AND VERTICAL ENGINES.^ 

speciality. — Homsby's Patent Automatic Expansion Gear. 

R.A.S.E. FIRST PRIZE THRASHING MACHINERY. 
PLOUGHS OF ALL KINDS-^ingle, Double, Three or Four Furrow. 

Inclndlner 340 First Prizes, 70 Ghold Medals, &o., duriner the past Ten Years. 
TASBS Nos, 6 d 420^ 

SPITTLEGATE IRON WOEKS, GRANTHAM. 

London Office : 84, LOMBARD STREET. 

' 2c 
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DAY, DAVIES, AND HDNT, 

321 , ///(?// HOLBORN, LONDON, W.O. 
International Agents for 



PATENTS FOR INYENTIOM, 



TRADE MARKS AN D DE SIGNS. 

AGENTS F OR NEARLY 7000 PATENTS. 

Every EXHIBITOR, INVENTOIt, PATENTEE, MANTTPACTITBEB, and 
VISITOR shonld obtain ** THE COMPLETE HANDBOOK ON PATENTS, DESIGNS, 
AND TRADE ICABKS," ffivin^ the soiindest ADVICE and fiiUest information on 
the Method and COST of obtainingr VAIilg PATENTS^ and protectinfir Trade Marka 
and Desiems. Sent post-free on receipt of 7 stamps^ 

TULEGBAPHia ADDBESS REG\STR AT lOfi, LONDON." 
Immediate Attendance at the Exhibition on Receipt of Telegram. 



Institute of Patent Agents. 

(INCOBPOMATED BY LtCENCE OF TBE BOARD OF TRADE,) 

THE nSTSTITUTE OP PATENT AGENTS numbers among its Fellows all the 
leading Patent Agents of the United Kingdom, and in its class of Foreign Members 
moat of the principal Patent Agents who practise abroad. The chief objects of the Institute 
are to give its Members opportunities of meeting and interchanging Tidws and information as 
to the protection of Inventions at home and abroad, to frame rules for guiding Members in the 
practice of their profession, and to bring the influence of an organised body to bear on the 
promotion of improvements in the Patent Laws and their administration. 

A List of the Fellows of the Institute can be obtained on application to the SEOBETABt 
at the Offices of the Institute of Patent Agents, 

57, CHANCERY LANE, LONDON, W.G. 



LATEST PATENTED IMPROVEMENTS. WON HIGHEST AWARDS. 

Kniti Cardigan Jerseys, Vests, Petticoats, Drawers,' *c., 
plain or fancy. Knits Two Stockings all sizes— ribbed or plain, 
double heels and toes. WOU" HIGHEST AWABDS. 

Narrows down the back of leg, shapes the heel completely 
without anysewing up, and refoots old legs; knits coats6.aD(i 
fine Same ab by hand, in silk, wool, or cotton. 

Send 2* Stamps for Luis. 

KNITSISILK, WOOL, or COTTOK^ 

EVEEYWHEBE TEIUMPHANT!! 

NEVEE DEFEATED! I 
Knitted Goods to order sold at the Depots. 
WM. HARRISON, PATENTEE 67, OXFORD ST., LONDON. 128, PORTLAND ST., MANCHESTER. 
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PUR E WA TER. 

IVORTOIV'S F^TENT 

Abyssinian and Artesian Tube Wells 

ARE THE BEST AND CHEAPEST METHOD OF 
OBTAINING PURE WATER, 

They are in upe at all the largest Breweries and at 
the town Waterworks at Aldershot, Skegness, Watford, 
Wallingford, Hertford, Shrewsbury and Cirencester. 

NORTON'S 

REGISTERING TURNSTILES 

"WERE EXCLUSIVELY USED AT THE 

FISHERIES AND HEALTH EXHIBITIONS ; 

To lecord the admission of Seven Million Persons, 
and are also used to count the persons entering 
the Inventions Exhibition. 



LE GRAND & SUTCLIFF, 

100, BXTNHILL ROW, LONDON. 

IDLHE & LDND, HTDEiniiG Engineers, 

MANCHESTER, 8. W. estabiis ked 1873. 

SPECIALITIES. 

Donkey Pumps. 
Mining Pumps. 

Pumps for Hydraulic Machinery. 
Hydraulic Presses. 
Hauling Engines. 
Steam Crabs. 

Horizontal Pumping Engines. 
Tar Pumps. 
Air Compressors. 
Vacuum Pumps. 
Steam Fire Engines, 
steam Engines. 
Steam and Water Valves. 

2c2 
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B CIms Pump. 2" to 20" Banu. 



Digitized by ' 



872 



Adtertisements. 



RODGERS' PATENT 

WROUBHT IRON PULLEYS 

ENTIRELY WROUGHT-IRON, RIM, ARMS, AND BOS& > 
The OIVLY DPidley made with a 

Wrought - Xron BOSS. 
HIGHEST PRIZE HBDALS AWASDED WHEBEYEB EZHIBIEED. 

The 
LIGHTEST 
STRONGEST 
and 
BEST 
BALANCED 
PULLEY 
in the 
r WORLD. 




OVER 



45,OOOiN 



USE. 



For Electric Light purposes they are specially suitable. They were 
used solely for driving the dynamos at the late International Fisheries 
and Health Exhibitions, and are now used exclusively for the same piiipose 
at the present 

INTERNATIONAL INVENTIONS EXHIBITION. 
SEE THEM WORKING. 

ALL SIZES up to 24 feet diameter. 
SOLE MAKERS— 

HUDSWELL, CLARKE, AND CO,, 

Railway Foundry, Leeds, England. 
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VISITORS to the International Inventions Exhibition are respectfully invited to inspect our London Show Booms, 
which contain k most coniprebensfve selection of Lanndry Machinoy— both fi»r domestic and steam Laundry 
purposes— and Dairy Appliances, as exhibited by us (with important additions) at the Interpational Health Exhibition 
1 nT384, and for which Two Gold Ued^s and Two Bronze Medals were then awarded to ns.— Thos. BRADFORD & CO 




S ANITA Rr DoMK.^Tir I.ArXonV. 




MODEL DAIBT. 



THE perfe<A cleansing and purification of body linen 
80 essential to perfiect health— is absolutely in- 
sured by our system of Steam Laundry Washing, which 
embracei a double loosA, a dmibU boU, a dottMs rinte, 
and a double druing. 

PLANS and ESTIMATES fiimished for fitting up 
Laundries complete (hand power or steam poweri 
suitable for Family Mansions, Schools, Hotels, and Public 
Ins titutions and Public Laundries. 

OUR "DiAPHHAGM** Chitrns, "DECLivrTT Box" 
Ghubns, "Albakt" and «»Aldernbt" Butter 
Workers, RBvoLviNO^Dfso Milk Pan Stakds, and 
other Dairy Appliances and Utensils, have been, awarded 
over 40 Gold and Silver Medals, including Gold Medal 
and Silver Medal, Dublin, last year. 

Compute lUiAstrated Oatatoffue free post, 

THOS. BRADFORD 1 CO., L»RY and DAIRY ENGINEERS, 

140, 141». 142, & 143, HiaH HOLBOBN, LONDON. 
Victoria Avenue, Manchester; Bold Street, Liverpool; Wnd Orescent Iron Works, Salford. 

DANIEL ADAMSON&CO, 

ENGinEERS AND BOILER MAKERS, 

OXJKIISTFIELOj IVear MANCHESTER. 

OBiaiKAIi PATENTEES OF 

THB ADAMSOK FIiANQE SEAM FLUE FOR BOILEBS, 

ALSO or 

Boilers in Steel and Iron with all Rivet Holes Drilled in Position 
after the Plates are Bent intp Form. 

STEEL BOILERS A SPECIALITY FOR THE LAST 25 YEARS; 

over 2,500 now working at SOlbs. to 2501b8. per square inch. 
Sole Makers of 

THE WHEELOGK PATENT AUTOMATIC EXPANSION ENGINE, 

which has obtained highest awards for STMPIiICITY, EFFICrEnSTCT, 
and ECONOMY in Working Competition with the best 
Automatic Expansion Engines.. 

ADAMSON'S PATENT TESTING MACHINES, 

ETC., ETC. 
AT BTAm Vo. «15, 80VTB 



Digitized by 



Google 



874 



Adverttsemente, 



GROUP 4. SOUTH GiLLERT, STAID No. 648, 

The "EXHAUST" INJECTOR. 

(DAVIES, HAMER, & METCALFE'S PATENT.) 

WORKS WITH EXHAUST STJCAM. 
SIMPLE AND REUABLE. 

OANNOT OET OUT OF ORDER. 

HAS THE WELL-KNOWN ''FLAP" OR " SPLIT NOZZLE. 
18 NOT DEPENDENT ON TALVES OR SPRINGS. 
SHOWS 25 PER CENT. ECONOMY IN FUEL. 
HAS STOOD THE TEST OF YEARS. 

SEE BOOK OF TESTIMONIA LS. 

Also, THE AUTOMATIC "RE-STARTING" INJECTOB. On same 
principle as the above. Specially designed to work under exceptionally adyerse oircam- 
stances. The Simplest and most reliable LIFTING INJECTOB in the Market 

FUBTHER PARTICULARS FBOM- 

THE PATENT EXHAUST STEAM INJECTOR COMPANY, LIMITED, 

4, ST. ANN'S SQUARE, MANCHESTER. 

OS THEIR LONDON REPRE8ESTATIVE8— 

MANLOVE, ALLIOTT, FRYER & CO., 
50 AND 52, QUEEN VICTORIA STREET, j 

Who will show Injectors at worK* 



X8< 




STEAM PDHPS, 

Ship Bnilders' Tools. 



CONTRACTOR 



The above PUNCHINa . and 
SHEARING MACHLN^ are 
to be seen at work in all the 
principal 

DOCK AND SHIP 

YARDS 
At HOME and 

ABROAD 



HOME AND 
FOlSTGir 

GOVERN-, 
MENTS.^ 



5^-Tli{ 

lAMEROI 
STEAM 
PUMP 



Was4nventedinl858. 

Over 15,OpO sold. 
These PUMPS weit 
seleotwA hy the Contractofl 
for the 

SaiKII-BERfiERBilLW 



BifiFerent Patterns 
of these PUMPS are 
'to be seen at work in 
the Exhibition, viz., at 
iessrs. W. & J. aALLOWAT 
ft 80NS\ Western Annexe. 
^Mr. SEELET ALLIBPS Exhibit, 
Oroup4, South Gallery.Middle Crt. | 
^Messrs. 1H0MA8 DOi)WKA ft Co.>| 
Exhibit, near Princess PaTilion* 

outside South Ckdlery. ^ 

OLBFIEII) ROAB lEOlf WORKS, SALFOBD, MAHCHESTEB. 
Agents for London and District PRICE BELSHAM, 62, Queen Victoria St., 
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SE2sri> fo:r a pkioe XiIst of 

JOHN BLAKE'S PATENT 

Self-Acting Hydraulic Rams. 

For BaisiBg Water for the supply of Towns, Villages, Irrigation, Bailway Stations, 
Mansions, Fountains, Farms, &o. 



No Oott/or Motive Power , which i$ oUainedfrom the Stream of Water pasting through the Bam$* 




' This B*m raises a 
portion of the water bj 
which it is dciyen. 





View of B«m worked by water from a eprlng, 
and supplying the house and garden on the hill. 

TESTIMONIALS. 



This Ram will fbrce 
up spring water 
whilst worked by 
impure water. 



From Mr. A. J. RUTHERFORD, Agent to C. F. H. Bolgkow, Esq., Estate Office, Marton Hall, MiddlMborough, 
September 26, 1883.—** Dear Sir,— [ am glad to say that the Rama you put down on the Hambledon Estate, for 
Mr. G. F. H. Bolckow, are working very well. You undertook, with 16 gallons per piinute, to send up 1,500 gallons 
A day, and with enough water to work the Rams at ta\l power, 2,000 gallons a day. With a supply of 11| gallons 
per minute they are lifting 2.200 gallons, and when working fiill power 3,105 gallons per day are sent up to a height 
of nearly 400 feet. They made a clear start and have gone well since.'* 

The Delivery Pipe, in the above case, is 9,000 feet in length. 

From Mr. EEJ^RY ROBINSON, Engineer to the Stockport District Waterworks Co., September 8, 1883.— 
** Dear Sir,— I can now report well of the two Hydraulic rams we have fixed to your instructions for the supply of 
Disley Village ; 40,000 gallons per day was the quantity you promised they would force to a height of 68 feet, but on 
testing them I am convinced that 50,€00 gallons is not the limit of their power, whilst the quantity of waste water 
used in driving them is not equal to half the capacity of the 6-inch pipe by which they are fed, and I am Inclined to 
the belief that a more simple and efficient pump cannot be found." 

From Mr. E. W. STREETER, F.R.G.8., Diamond Merchant, Bond Street, London, and Sackville Park, Sussex, 
October ist, 1883.—'* Dear Sir, — When you surveyed the site at Sackville Park, Buxted, for the purpose of fixing a 
Ram with one mile of collecting and distributing mains, I was surprised and pleased when you named the quantity 
of water you could send up from the resources available. My bailiff prepared the ground to your instructions, and in 
12 days from the arrival of your men, the Ram was in operation, sending up 20 per cent, more water than you 
promised to a height of 110 feet, and distributing a supply to a farm and several cottages on the way. I have 
pleasure in recording my entire approval of the work." 

From Captain TOWNSHEND, Wincham, February 10, 1877.—** In answer to your inquiry I am glad to say the 
Hydraulic Ram you sent me in November, 1875, is working exceedingly well, and gives ,no trouble. It will work 
when quite immersed, as it has been several times during this winter, fordng up water through a delivery pipe 
900 yards long tA the rate of 80,000 gallons per day, although you only promised 50,000." 

BLAKE'S SAMS have been supplied to the following^ amongst others ; — 

To The Right Hon. I oxd Leigh. 



To His Royal Highness the Duke of Connanght. 
„ His Highness the Maharajah of Kashmir. 
„ His Grace the Duke of Cleveland. 
„ His Grace the Duke of Portland. 
„ The Most Noble the Marquis of Downshire. 
„ The Most Noble the Marquess of Abei^avenny. 
„ The Mo8t Noble the Marquis of Londonderry. 

The Right Hon. the Earl of Crawford and Balcatres. 
„ The Right Hon. the Earl of Derbv. 
„ The Right Hon. the Earl of Gainsborough. 
„ The Bight Hon. the Earl of Uchester. 
„ The Right Hon. tbe Earl of Romney. 
„ The Right Hon. the Earl of ^ranard. 
„ The Right Hon. the Earl fieauchamp. 
„ The Bight Hon. the Earl of Caledon. 
„ The Countess de Morella. 
„ The Right Hon. Lord Viscount Galway. 
„ The Right Hon. Lord Leconfield. 
„ The Right Hon. Lord Ribblesdale. 



, The Right Hon. Lord Viscount Bridport. 
„ The Right Hon. Lord Viscount Clifden. 
„ The Bight Hon. Lord Tisoount Boyne. 
„ The Right Hon. T. Sotfaeron-Estcourt. 
„ The Right Hon. R. More CFarrell. 
„ Tbe Hon. Sir William Ventria Field. 
„ The Hon. George Kenyon. 
„ Ti>e Rev. Hon. £. T. St. John, Bletsoe, Bedford. 
„ Admiral Sir George Broke-Middleton, Broke Hall. 
„ Mi^r«Gen. Sir Henry Marshmau Havelock-AUan, Bt. 
„ MiOor-Gen. Fielden, Witton Park, Blackburn. 
» Gen. Gerard Potter Eaton, The Pole, Cheshire, 
„ Sir Henry A. Hoare, Bart., Stourhead, Bath. 
„ Sir William Fieldinj|, Bart, Feniacowles, Blackburn. 
„ Sir Robert Menzies, Baru, of Menzies. 
„ Sir Humphrey De Traffoid, Bart., Trafford Park. 
„ Sii; Michael Robert Shaw-Stewart, Bart. 
„ Sir Heory W. Ripley, Bart., Acacia, near Leeds. 



JOHN BUKE, ENGINEER, AGGRINGTON, LANCASHIRE, ENGLAND. 
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JAS. FARM EB& SOWS, 

MACHINISTS, MILLWRIGHTS, 
AND ENGINEERS, 

ADELPHI STREET, SALFORD, MANCHESTER. 



MAKERS OF 

STEAM ENGINES. 

High or Low PreMure, and either Vertical, Horizontal, or Diagonal. 

BLEACHING AND FINISHING MAOHINEET. 

Singeing Stoves, high and low pwaeufe BowMug Keirs,'BMter and Boiler Washing Machines, PATENT 

SARMER AND'LALANCE) WASHING. SOAPING, DYEING and BOILING RANGES; Chemic and Sour 
nips. Squeezing Machines, Scntchers or Openers, Water Mangles, Starch Mttngies, with or wtthont. frictioQ; 
Badk Sterching Machines, Lime Mixing Machines, Strap Stretching Machines, Damping Maehip«s* Drj^qg Stoves 
and Hanging Machines, every description of CALENDERS, Including thoae for soch purposes as Fric^Kni and 
Swissing— .universal for various finishes. Chasing, Moir6 Lustre, and for Chucking, Jacking, Emhossing, Ac 
Chloriog Ranges, Drying Machines, with either Cop|Kr or Thi Cylinders amnged horisMntally or vertically; 
DrjriDg Machines combined with Starch or other Mangles, for various purposes, and dsiven.byoY«riable fi^ion 
driving; Improved cast-iron Drying CytHoders oonatmcted from 14 to 20 foet dlamdter, for drying on one side only; 
Fnlltog Stodcs. Steaming Cottages, Rolling and Lapping Machines, Brash Canroys from 1 to 8 Brushes; CALICu 
PRINTING MAOHINitS, Improved Beetling Machines, (Beelde FaUer,' Planing and Morticing Sffachines) ; .Bran 
and Cast-iron Revolving Expanding Rollers, Doubling or Creasing and Measuring Machines, with Patent Marker; 
Warp Sizing and Drjing Machines combined. Warp Bailiog Machines. 

., DTEING MACHINifiY. 

Including Dye Jiggers, Becks, Padding ICacblnes. PATENT (FARMER AND LALANCp) DYErt?0 MACpH 
Indic^MiUs, Colour Pans, with Improved Agitators ; Colour Mixing and Grinding M\)Lls, ftc*^ 

BOOK BACK CLOTH MACHINERY. . . 

Throughout the entire process. 

SILK FINISHING MACHINERY. 

- Ifacluding Improved l^lk Calenders for various finishes. Tallying Machines, Stiffening or Gumming Madilne?, Crape 

Embossing Machines,, ftc. : • , . ' 

VELVET AND TELTETEEN FINTSJDCNG' MACHINEEY. 

Including Dyeing, Waxing, Brasbhig and Embossing Machipery, &c. 

FARMER'S PATENT HOT-AIR CIRCULAR STRETCHINa SB DRTIN6 lACHISBS. 

, Arranged to Stretch either with Pins or Clips. 

CAfalNDERS. 

' Inclndtng thhsle for such purposes as fihlsfaing Curtains, Tapes and Braid* newly-printed Book Work, Tin foOi 
' Woollen Cloth; Paper Glazing, &c.. and also for making and flttlshlng Paste Board. 

LINOLEtJM MACHINERY. 

Comprising Cork Gxtediqg; Phgging, Mixii^r, Machines; STRONG LINOLEUM CALeNDKBS* Ar maktog 
Unoltum 2 or .i yards wide ; also Stove FUting8.> 

. HPRADLIC PRESSES AND PUMPS. 
1 BOWLS. • ■■- I • . • . 

Copper, Brass, Iron, Steel, Cotton; Paper, Flax. Wood, and Shaving Bowls. " 
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WARBURTON & BROADBENT'S 

itATENT llkffROVED 

DRUM WINB-I+JO^ MACfHINE 

TOn COKZdAft 8POOZi9 OV TITBBS. 

HIGH TES»riMeNlAW. - '*Sefc-at Work'^itt^ C^ronp IX. 
F4ir taU. partlonlars apply to :^ 
H. G. WARBURTON, Yarn Agent' and Merchant, LEICESTER ; or to 
P, BROAPEf^lHT & SON, Ma^hiritetSi STtALVB$lDQ6. 



"GRIP" BELT FASTENER, 

FOR JOINING MACHINERY BANDS WITHOTTT HOLING. 
INSTANTANSOXTS in AcUustment. PEBFECT in Operation* 

sisEMA™ATwoKKm j WARBURTON d $0N, LEICESTER. 



LOOSE BOSS TOP ROLLERS. 

BOBEBT BBOADBENT & SON, STALTBBIDOE. 
BEOADBENT'S PATENT , 

IMPROVED BLAKE STONEBREAKER 

Utted with, the only positive Drawback Motion and all Latest Improvements. 
Write for TesUmonial$ and Price Kit. See BREAKER in GKOTTP X. 

B. BROADBENT & SON, PHCEKriX WOBKS, STALYBBIDGE. 

Pafeer I0 % ^irmiraltg antr ih ^mxttdl si Btnh fox ^xtHm. 

v. KUL.LBERG, 

CHRONOMETER AND WATCH MANUFACTURER, 

EVERY DESCRIPTION OF HIGH-GLASS KEYLESS AND ORDINARY WATCHES, 

105, LIVE RPOOL ROAD, L ONDON, N. 

AWABDSD SEVEN GOLD MEDALS AND FOUB DIPLOMAS OF 
HONOUR (HIGHEST AWARDS), and the FIRST PRIZE, with the 
FREEDOM OF THE CLOCKMAE3SRS' COMPANT of the CITY OF 
LONDON, TRIAL, 1881, and the SECOND PRIZE for the FINEST 
CHRONOMETER ever tested at the ROYAL OBSERVATORY, 1882. 
These Frizes being obtainable Once Only, 

Chronometers with Mr. Kullbbbg's new Balances, and other improyements, have stood 
First or Second Fourteen times in the Royal Observatory at Greenwich, oat of over 
540 oompeting Chr(m<Mueter8. 

At the Sydney Erhibition, MQ^.i wo fint-«ofalBSi Awasds weve obtoiiied; and althbiig^h the 
Watches were not expected to 'be entered for com|>etitiTe trial, tliey obtained, at the Ootem- 
ment Obser?atory at Sydney, higher masks than those of any other Exfatibitar. 

Mr. GiLii, now Astronomei'-Poyai at the. Cape, wjcites — *'0f the 5<T chronometers used 
KuUberg 4S9 has» on the ^hole, performed best Allow me to expi^r the great satis&ction 
I have had in all the chronometers of your make fai' the expedition to Hauritiua " (Lord 
Crawford's Transit of Venu s Expeditioq, .1674). t 

^^TVKVOrtmt IVotice/'— K\illbarg's..New Soopenaion of Chronometers 
fat preventing Change of Rate ocbUsed by Tremors and Shoeks oa board 
of War-ships and Steamers. 
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lODGKIRSOirS FATM MEGHAfllCiL 
STOKER. 

WITH OB WITHOUT 

SELF-CLEANING FIRE BARS. 

THE SIMPLEST. THE CHEAPEST. • THE BEST. 




^ ^^.^^ 

Extract from editorial notice, The Engineer, Au^. 1st, 1884. — We have «een the Siolcei 
working with the ordinary fire-bars, with the reyolving bars, and with Ho^MnBon's PatenJ 
Becking Bars, and in all cases with satisfaction, and this U a point in its fiayour, as mo& 
other machines without a special grate bar are useless" ^ 

HODGKINSON & CO., Limitea, 
ORDSAL MACHINE WORKS, 
WODEN STREET, SALFORD, MANCHESTER. 
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STAND No. 487. Inventioiis j ISzhibition. 

LATHES. Varieties. 

FRET SAWS. 7 Varieties. 

Catalogue oontaining prioes of I«athe8 or parts of Lathes, 6d. 
Makers to. the British Government. Prize Medals wherever Exhibited. 

BRITANNIA Co-, COLCHESTER 

London Show Room: 99, FENCHURCH STREET. 

EASTWOOD & CO., LIMITED. 

LIME, CEMSNT, AND BRIOK MANUFACTURERS. 

SHOES UBT, COWLEY and KENT BRICKS, in any Quantity, delivered dlongeide. 
Sboebaiy Malm Facingi and Payiart; Stoorbrklge, Wtlah, and NewoaatU Fire Briclcs, ftc. ; Glazed and other 
Drain Pipes; Imtoh AdamanUne and Bed English ainkers ; Bed and White Suffolk Bricln ; Moulded Bricks of all 
kinds ; Bed, White, and Blaek Bubbers; Oreystone, Blue Liaa, and Chalk Lime ; Latha. Plaster; Lathing in First- 
Claas Style; Broseley and Yorkabiro Roofing Tiles ; Bidge TUea, Tenninals, 6m. ; Staffordahire Blue Bricks ; Chimney 
Pots, Slates ; Hair, Sand, &c. 

pOXLVXaAJXnO OBJMCJ bl jy (WELLINGTON BBAND)ormieQrpa8sed quality. 

Sole london Coiudsnees of Messrs. Oibbs and Co/s (West Thnrroek) Portland Cements 
the Lnml^ Glased Brieks* B. A. Allen and Sons' well-known Bed and White Bricksi The 
Chemical Paper Company' s (Limited) Waterproof Paper, Wind, Dam p, and Bast Proof. 

B1LZCU*ZB&B8 1 West Drayton, Middlesex ;' Slttingboigrne, Kent 

WBARFS I Wellington marf. Belvedere Boad, Limbetb ; Canal Bridge Wharf, Old Kent Boad, S.E. ; 
Chelsea Wharf, Lot's Boad, Chelsea ; Kensal Green, Harrow Boad ; Yictoria Wharf, Mortlake, S.W. ; Black Horse 
Lane, Bichmond ; and Lea Bridge Wharf, Clapton. 

VACUUM AUTOMATIC BRAKES! 

MILEAGE RUN WITH CONTINUOUS BRAKES 

(PRESSURE AND VACUUM) 

DURING THE HALF-YEAR ENDING 30th JUNE, 1884. 

BiZtraotad firom the BOABD 07 TBADXS Returns. 
WXSTINaHOUSlS (AutomaUo and Non-Automatio^ 16,180,482 

VACUUM ( .. ., ) aa;i80,998 

Total number of FAULTS, DSIiAYS, Ao., with WeBtingh,oti8e Brakes 897 

» .f Vaoumn 146 

THIS SHOWS FOB 

WESTINaHOXrSE, 1 Fanlt per 40,680 miles ran. YACUUM, 1 Fanlt per 161,518 miles ran. 

THE VACUUM BRAKE COMPANY, LIMITED, 

83, QUEEN VICTOBIA STREET, E.G. 
Engineer, AIiFREP Ii, SAORB. 

THE POLYCHROMATIC 

SIMULTANEOUS PRINTING COMPANY, LIMD., 

163, QUEEN VICTORIA STREET, E.C. 
PRINT UNDER THEIR PROCESS- 

TAPESTBCBS ANCIENT and MODEBN, IMITATIOir. 

CBETONNSa WOOIiIiEl^ and COTTON BEPa 

VEIiVJTFa PI.U8HES. BILKS, &c. INDIA-BUBBEB, JUTES, &o. 
Group 26. Stand 2030. East Gallery. 
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PATENT SOLID WOVEN 

COnON MACHINE mTING 

Successfully an^i Economically replaces double 
and single L.eather and Canvas ply (stitched) 
Belting, and shows an all-roumd saving 
of Seventy per cent. 

W. WILLSON GOBBETT, 

82, Southwark Street, London, S.E. 

Exhibit No. 488. South Gallery, Middle Court. 

VULCANIZED FIBRE (Patented.) 




WAREHOUSE. 




it^UJ^ii! ill «:ii-''fv 




FACTORY. 



THIS new M«t«rMil is snpplMd in tw© qwlities 
Flexible and Hard. 



The Flexible is a substitute for Leather, Rubber, Gutta-percha, &c., and is extensively use* 

by Brass Founders, Axle Makers, Hydraulic and Sanitaiy Engineers, CVirriage Builders, rm^ 

Makers, Bteamship Owners, and others. 

It mkei ih& hest Hot and CM W^ter Packings, and for Axle Washers of all kmds w weqwUe^ 
Th«i Hard is a aubstitute for Metals, Hard Wood, Ivory, Vulcanite, Ebony, &c., IS a 

Insulator, anil Is aIso used for Journal Bearings, and Bushes, Condenser Ferrules, Kauway 

Fish-bolt Washers, &c. . 

Sold in Sheets 66 vttche$ hy 42 inehes, varying dn ihichnmfrim A to 1 

Slexibllft »ar'2B. per lb.; Kard Qray or B6d,£s. 8d. perlb.} Hagd Blaqk,^ lOd. P«^*' 



SOLE / MOSSES & MITCHELL, 1 

AGENTS: \ 68, 69, 70, 71, CHI8WELL STREET, LONDON, E.C. / 



GROUP 
XW. 
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2,000 Revolutions per 
Minute, 

Spherical Engine. 



HEENANtFROUDE 

MANCHESTER. 




i As used by H.M. Kaivy, and' 
^ '^1^ ^^^^ London & Jlorth 
WesternEailwOTCk)., 
and by thie Gr^at 
Eastern and Lanca- 
shire & Yorkshire 
Eailwa]$r Companies 
for Train Lignting. 



See 

K Stall 423. 
Group 4, 



WALTER T. GLOVER & CO., 

EHenEERS, lAGHniSTS, TOOL lAKERS, &c., 

SALFORD, MANCHESTER (ENGLAND), 

MAXfiSS OF 

THE "JAMES*' PATENT ROPE MACHINE 

On which Ropes can be made of any Length or of any Thickness. 

THE "JAMES" PATENT DOUBLING AND LAYJNG MACHINE 

For making all kinds of Cord, Twine, &c., of any spun material as, Oold, Silk, Cotton, 
. linen. Hemp, Worsted, Asbestos, Jksi. 

RILEY'S PATENT PISTON RING. 

BELL'S PATENT ROPE BLOCK PULLEY FRICTION BRAKE. 

ALL KINDS OF MACHINERY AND TOOLS. 

SCHAFFER & BUDENBERG, 

1, 8GUTHGATE, ST. MARY'S ST., MANCHESTER. 

198, HOPE STREET, GU8G0W. 
63, QUEEN VICTORIA STREET, LONDON, E.C. 

iSnoineere d ^IDanufacturets 

or 

PATENT STEAM PRESSURE AND VACUUM GAUGES, 

STEAM ENGINE OOTEENOBS, INJECTOBS AND BOUiEB FEEDEBS, 
STEAM TBAPS, STEAM ENGINE INDICATOBS, COTTNTEBS, 

And Stearn Boiler and Steam Engine Fittings in General. 
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BEL L'S ASBES TOS. 

Depot: 118a, Southwark Street, London, SI 

HATTERS' MACHINERY, 

John Turner, 

Engineer, Millwright, Brass and Iron Founder, &c. 

Maker of Improved and PATENTED Machinery, Tools, etc., for 

SILK AND FELT HAT MANUFACTURING. 

HAT FiCTORIES FFTTED UP WITH COMPLETE PLABT. 
Sole Manufacturer for the United Eingdom of Allen's 
Patent Self - Acting: Machines for LABEIililN'Q Bottles, 
Canisters, and Packages of every description. 

Works: — DENTON, near Manchester, England. 
G^roiip IV. Stand IVo. 437- 

THE " HARRISON PATENT 

NOISELESS 

STEAM STEERING ENGINE 

HAS BEEN FITTED ON MORE THAN TWO HUNDRED STEAMERS. 



Ocean Works: Salford, Manchester. 
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THE AUREPHONEII 

A REAL MUSICAL TREASURE. 

This Charming Instrument performs every descrip- 
tion of Music for Psalm, Song, March, or Dance. 

It plays thousands of tunes, tAere is no limit to the 
number. 

It requires no knowledge of Music on the part of the 
player, and can therefore be played by anyone, even a 
child. It is very suitable for a present. 
The TONE is exceedingly rich and pleasing, blending 
beautifully with the voice in singing. 

The AtJREPHONE is cheap enough for the poor man's cottage, and 
good enough to adorn the dwellings of tiie rich. 

The AUREPHONE will drive dull care away^^ induce cheerfulness, 
and help to make Home Happy. 

Price, packed in strong deiil box, inclnding One Roll of Music, £3 3s. 

afoy l>€ ^ad on EASY TERMS, or lilBEBAIi DISCOUNT FOB CASH. 




CO., 

143, HOLBORN BARS, LONDON, E.G. 

(corner of BROOKE STREET). 

International Inventions Exhibition, East Central O-allery. Group XXXTI. 

Stand No. 3671. 

LACHENAL AND C0;8 

ENGLISH AND DDET PATENT AND NEWLY - IMPROVED 
ANGLO -GERMAN CONCERTINAS. 

Highest Awards. 

LONDON, SYDNEY, 
1862. 1^^^ 1880. 
PARIS, '^^^ LONDON, 

TRADE 

ENGLISH ^^^^^^ 



MAKE, 

MARK. 

^ warranted with Bouble-Sorewed Kotes, rendering repairs extremely easy fbrTAmatenrs. 

jpuhlished, an Easy and Complete Instruction Book for the New Duet 
Concertina, Price 2«. nett, 

Twenty Years Makers to the late Wm. Wheatstone & Co. Adopted by all the 

Principal Professors. 

To be had of all Music Sellers throughout the World. Descriptive Price 

Lists Post-free. 

LITTLE JAMES STREET, GRAY'S INN ROAD, LONDON, W.C. 
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West Annexe. Group I L Stand 1246 . 

JOHN BARKER AND SONS 

LIMITED, 

Park Street Iron Works, Oldham, England. 



BABKER'S PATENT SELF-LAUDING Al 
SELF-DEUVEBING HOIST. 

This Hoist is strong and 
simple in constructia|, 
easy to work, not liable 
to get out of order, and 
entirely under tke control of one man. 
'^^iiirill^to lift the goods from the 
art, or truck, and take them Inside the 
will 
the 
the 

Barker's Patent Self-Landing 4.^«^^1 4."U^^ 

and Self-Deliverlng Hoist. rOOm, traVel tliem 

outside the doorway, and lower them si^Sl 
on the cart or truck as required, ll^^^g 
entirely obviating the risk of having f 
the goods pulled off the doorstep, 
and the danger of their falling to 
the ground. 




GOODS OR PASSENGER LIFT, 

Fitted with BABKEK*S Patent Automatic Safety ^p^^ft^ 
Doors. 

(A Model of which is ExhibiUd.) 



This apparaius completely taJee$ out of (he care of the i^§p 
attendant the means of guarding the Well-hole of Hoist or 
Lift, the hoist hox or cage itself opening and closing the door \ 
or harrier at every floor or landing. 



ALSO MAKERS OF FRICTION HOISTS, 
TRAVELLING CRANES, &c. 




CAGE HOI 
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GREENWOOD & BATLEY, 

ALBION WORKS, 
LEEDS, ENGLAND, 

INVITE ATTENTION TO THEIR EXHIBITS. 
In Group 4, South Gallery, Middle Court, Stand No. 417. 

ARIINflTON t SIM'S PATENT ENflIHE, 

of which they are the Sole Makers. 
In Group 26, East Gallery, Stand No. 1987- 

PATENT CONTI NUOUS WEB PLATEN PRINT ING MACHINE. 

i 

In Group 10, West Gallery, Stand No. 1132. 
ImproTed and Patented Machinery for making and maintaining 
I . MILLING CUTTERS, TWIST DEILLS, &c., also 
SOEEW MAKING and BEVEL WHEEL CUTTING MACHDTETIY. 

stand No. 1132. 

PATENT EMERY SEmDING WHEELS. 

GREENWOOD & BATLEY, 

ALBION WORKS, LEEDS, 

MANUFACTURERS OF 

SELF-ACTING TOOLS, &c. 

for EngineerSi Machine Makers, and Special 

Purposes. 

PATENT BOLT & NUT MACHINERY. 

Machinery for Silk, China Grass, and other Fibres. 

Special Machinery for the manufacture of Ordnance Small 
Arms, Ammunition, and all other War Material. 

2d 
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Prize Medals and Highest Awards, Philadelphia, 1876. 
Boston, 1883. Gold Medal, London (Crystal Palace), 1884. 

JOHN 0A1<IY^& SONS, 

MAKTTFACTTTBEBS Ol* 

CABINET GLASS PAPER, 

GENUINE EMERY CLOTH, 

"WELIIIVGTOIV" EMERY WHEELS 

FOR EVERY PURPOSE. 

Emery, Black Lead, Pumice, Groem, Tripoli, Putty Powder, Bouge, 
" Wellington " Knife Polish, and Knife Boards, SUversmith's Soap, dc. 
Agents for LONDON, SCOTCH, AND FOREIGN GLUES. 
OAKEY'S " FLEXIBLE TWILLED " EMERY CLOTH, 

For Engineers, Sewing Machine, Lock and Scale Makers, and all purposes where Rreat Strength, Dobabiutt, 
and Perfect FLExreairr are required. Id Sheets and Bolls. 

OAKEY'S " FLEXIBLE " GLASS PAPER, 

TJneqiuned for Strength and DorabiUty. In Sheets and BoIU. 
EACH SHEET JS_WARRANTED_^At^^ "OAKErS" 

Wellington Emery and Black Lead Mills. 

WESTMINSTER BRIDGE ROAD, LONDON. S.E. 

THE CYCLOSTYLEJ^i:SSr 

THIS is the latest and very 
best device for enabling; 
any unskilled person to obtain 
immense numbers of copies 
fi*om one original writing, 
drawing, plan, or music, ia 
permanent black ink. (Other 
colours besides black can also 
be had.) It practically en- 
ables anyone to be his own 
•lithographer. It offers great 
advantages over all other pro- 
cesses, inasmucb as there is 
no washing, no wetting, no 
c^opying press, no electricity, 
no chemicals, no gelatine or 
aniline, and no finger staining. 
So great has been its success 
since its introduction in the summer of 1883, that over 15,000 haVe been sold, and the Committee 
of the Royal Engineers has recommended it for Army use for its great practicability. 

Sold by most respectable SiaUoners throughout the! United Kingdom, Prices from 81 8^ 

CHIEF LONDON RETAIL DEPOT:— 

THE FACSIMILE APPARATUS COMPANY, 
ygA, GRAOEOHURCH STREET. 

Please apply fbi^ speoimens of work 4one with it. 
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l>ATENTS, DESIGNS, 
TRADE MARKS. 

All information, and Forms for Applications, &c., maybe obtained in the Kast Gallery, 
at Stand No. 287, of Mr. Newnham Browne, Patent Agent, and at 73, Cheapside, E.O. 

PATENT "PEEMIER" SYSTEM OP 

WOOD BLOCK FLOORING. 

THE MOST SUITABLE FLOORING FOR HOSPITALS, LIBRARIES, BANKS, HOTELS, SCHOOLS. 
CHURCHES, PUBLIC BUILDINGS, PRIVATE RESIDENCES, ETC. 

Proof agftlnst Dampness and Bry Bot. Perfectly Noiseless. Warm aod Dry, and far more 
Durable than ordinary Flooring, fieing laid Solid on a Concrete Foundation, there is no space 
under this Flooring for Foul Air or Vermin to accumulate. A Special Feattire In this Patent 
System is that the Blocks are firmly secured by an adhesive and preservative composition ; 
and are ilao ."keyed" io th^ CknnposUion and the underlying Cement Bed hy Metal Keys; it is therefore 
impossible for the Blocks to become loose. Can be laid to any Design similar to 
Parquetry; and in any kind of Wood. 

Qmtations, Samples, and all particulars on application to — 

6EARY and WALKER, 7, John Dalton Street, Manchester. 



WILLIAM CROSLAND, 

NEW STBEET, MILES PLATTING, MANCHESTEB. 

MANUFACTURER OF 

SELF-GlSp FAFErCDTTMG'i&CHinE, 

AMD All MACHINES DSED BY FAHCY BOX MAKERS. 

PATENT NON-POISONOUS 

WHI TE LEAD PA INT. 

This New* "White Lead Paint possesses the followiDg important advantages :— It is 
Perfectly InnoxiouB — It will always Retain its Colour — It is superior in Body, 
Colour, Density, and Durability to White Lead manufactured by the ordinary 
methods — It mixes more readily with Oil, and is Entirely Free from the Injurious 
Smell of Poisonous White Lead. 

Patentees and Sole Manu&cturers : — 

WHITE LEAD, VARNISH. AND COLO UR MANUFACTURERS, 
Samples and Prices] G-RQVE WORKS, BATTER8EA, JjOTSTDON. [on application. 

F. W. REYNOLDS & CO., 

ENGINEERS. 

ACORN WORKS, EDWARD STREET, BLACKFRIARS, LONDON, S.E. 
Patent Mechanical Pressure, for Silage in Silos or Stacks. 
Also Patent Portable Wooden Silos, 
DRAWINGS AND PRICES ON APPLICATION. 

2d2 
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BRADLEY'S PATENT ROLLER LOCKS AND LATCHES 

For BAILWAY-C AB-RT A GE, SAFES, and other Doors. 

See Exhibits in SOUTH GALLEBY, (Middm Ootot) GBOUP V. No. 265. 

Address: WILLIAM BRADLEY, Inventor and Patentee. 
18, COLLEGIATE CRESCENT, BROOMHALL PARK, SHEFFIELD. 

PATENTS FOR INVENTIONS, DESIGNS, AND TRADE MARKS. 

HART & CO., 

PATENT AGENTS. ESTABLISHED I860. 

ISO, FJL.EET STREET, LO IV DO IV, E.O. 

Handbook Free on Application. 



THE CELEBRATED 



H o iM e: . 



Is famrd throughout the world for Bharpening edge tools, from the Razor to the Joiner's Plane Irous, dififei^nt grades 
of quality being selected to meet these requirements. It requires no oil. Sharpen with water ; puts on a keen sharp 
edge. Cut in Hones for razors, medical instruments, penknives, plane irons, hedge knives, axes, sheep sliearB, kc^ 
&c. Honourable Mention Paris International Exhibition 1878, and Diploma of Brouze Medal London International 
Exhibition, 1884. Ask .your Ironmonger or other retail bouse to get you one, and give my address. If he won't, 
write direct-JOHN C. MONTGK)tfEBIE, '<Tam O'Shanter Stone" Hone Works, 
Dalmore, Stair, Tarboltoa Station, B.S.O., Ayrshire. 

PATENTS FOR INVENTIONS. 

(British, Foreign, and Colonial.) 
THE REGISTRATIOMT OF DESIGNS AND TRADE MABKS. 

kpply to MR. ERNEST DE PASS, 

FeL Inst Patent Agents, Assoc, Soc. Engineers, Foreign Member of the Syndicat des Ingenleors 
. et Conseils de France, en mati^re de Propri6te Indnstrielle. 
OS, FLEET STREET, LONJDOTV. 

Pamphlet of information Gratis, and poet free on application. Twenty yeara* experience. 






Invincible ' lavWdlble Roadster Tricycle, lavluolble 

Safety Bicycle. Bent Frame. Boadster BiCT-ole 

ALL MACHINES CONSTRUCTED WITH PATENT D.S H. RIMS. 

THE SURBEY^A^ OOMPY^ Llmtd. 



128, GBEAT SUFFOLK STBBET, LONDOK, S.E. 
»ew lUnstrated OatalogiMB. Thirteen diatinot patterns of Bioyolas and TriojTolM. CMbiMt Photos 4d each. 
The Iiiffhtest MaoMn38 in the World. irnrlvaUed fbr Speed ; holding all thd Beit Becords. 
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DOWN ING'8 PATENT AG ENCY. 

ESTA BLISHED OVER THIRTY YE AHS, 

To Exhibitors and Inventors. — Patents (bolh British and foreign) procured with 
economy and dispatch. — ^Intending Patentees assisted by practical Engineer. — ^Provisional pro- 
tection for nice months £2 10«. — Designs and Trade Mabss registeiid. — For fiM particulars 
uriie to or caU at 8, ttUALlTY COURT, CHAITCEBY LAITE, LOTOOIT, W.C. 

WOOD MOSAIC FLOORS. 

W. and F. BROWW & Co^ Eastgate Bow, Chester 
JOSEPH BERNAYS, C.E., CONSULTING AND GENERAL ENGINEER, 

96, NE WGATE STREET, LOND ON, E.G. 

NEW PATENT STEAHE PTTMPS shown at work in the West Annexe, 

Group XI. Stand No. 1238. 

PATENT TWIN C7LINDEB STEAM ENGINES for Karine or Stationary purposes. 
IMPBOV BD CENTBIFTTQAL PTTMPS of a ll sises. 

FOR PRICES AND PARTICULARS APPLY A8 ABOVE. 

1^ £k ^F" |L I ^F" British and Foreign Patents 

ijL I 1^ iV| I procured and advice ' given re 

■ #m I mmm I ^ I m Inventions generally, by 

THE INVENTORS' PATENT-RIGHT ASSOCIATION (Limited). 

21, OOQgSPTTB 8TBEET, OHAMN& 0B088, LONDOS, 8.V. 

H. KIMPTON, TAILOR, Etc. 

105, ST RAND, OPPOSITE EXETER HALL. 

Gentlemen who do not mind paying a fair price can depend 
on the BEST GOODS at 

H. KIMPTON'S TAILORING ESTABLISHMENT. 

AsMovn Edition of Standard Pianoforte Hasic. 



Nfitt. «. d. 

1. Chopin's Twenty-seven Studies ... 2 6 

2. Step! ten Heller's Album. On. 138 1 6 
8. Henri Boubier's Twenty Kelodies 

of Franz Schabert 2 

4. Stephen Heller's Twenty - four 

Preludes. Op. 81. ... 16 

5. Chopin's Eighteen Nocturnes 2 

6. Czemy's One Hundred and One 

Exercises 1 Q 

7. Czemy's Etude de la V^locit^ ... 1 6 

8. Schumann's Phantasiestucke. 

Op. 12 1 6 

9. Schubert's Siffht Impromptus ... 1 6 

10. Liszt's Soirees de Vienne 2 6 

11. Clementi's Six Sonatinas. Op, 86 1 

12. Stephen Heller's Thirty-Two Pre- 

ludes. Op. 119 1 6 

13. Rubinstein's Soirees k St. Peters- 

boarg, • MoveeMZ. Op. 44 ... ... ... 1 6 



Kett. «. d, 

14. Chopin's Torty-three Hazurkas— 8 O 

15. Schumann's Album itir die Juff- . _ 
end. Op. 68 1 6 

16. Bussek's Six Sonatinas. Op. 20 ... 1 

17. Gottschalk Selection No. 1 <Pas- ^ _ 
qulnade and five others; 1 O 

18. Kuhlau's Six Sonatinas. Op. 66. 1 O 

19. Chopin's Eiffht Waltzes ... ... 1 6 

20. Kullaii'sTouthful Bays. Twenty- 
four Characteristic Pieces 16 

21. Kessler's Twenty-four Studies... 2 6 

22. Clementi's Six Sonatinas. Op. 87 
and38 1 6 

28. Chopin's Twenty-ftve Preludes 1 6 
24. Clementi's Chradus ad Pamassum 

(28 Selected Studies) 2 6 

« (2b be 0imtiniud.) 

EDWIN ASHDOWN, HANOVER SQUARE, W. 
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INTERNATIONAL HEALTH EXHIBITION, 

SOUTH KENSINGTON, 1884. 




AWAIIDED FOR EXCELLENCE OP QUALITY TO 

SALT & CO., 

EAST mDU PALE iSD BDfiTOHALE mmS, 

BURTON- ON • TRENT. 



BRANCH OFFICES. 



BELFAST-64, North Street. 
BIBMINOHAM-Old Court House, Hi^h 
Street. ' 

BBISTOIi-16, SmaU Street. 
DEBB7-a, Albert Street. 
DOTiaiiAS, I. OF MAN-10, Athol St. 
DXJBLIN-12 & 13, Eustace Street. 
EDINBXJBOEt— 8, North Saint David St. 
aiiAS<K>W-6S, Bath Street. 



LEICESTEB-IO, Horsefair Street. 
I,IVERPOOi:--72, Victoria Street. 
KCANCHESTEB-areat Brid^ewater St. 
NBWCASTLE-ON.TYNE-e4, OxaiB**' 

Street West. 
NOTTINaHAM- Victoria Buildings. 
SHEFFIEIiD— 8, G-eorffe Street. 
STOKE-ON-TBENT— Copeland Street 
W0I<VEBHAMPT0N~15, Snow SOU- 



LONDON OFFICES & STORES, 21 TO 31, PANC RA8 ROAD, N-Hf. 

Iiiat 6t Prices to be obtained of all the principal Dealers. 
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TO XXI V jstfTOES* 



^''^S^i^'^^'^ G. R RED FERN, "'^^.^•^ 

4, BOP TH 8TMBBT, FINBBPBY, LO RDOlf. iTeUphane No. m, 

Provlaiooal ProtecUon tor 9 luoiitlM wider the new Act, £3 Si. ; to complete ihe Ttient for A years, it U. 
Fiwwh BaMot, Inelndiog first year*^ tax,£7t Belgian Patent, £3; Imperial German Patent, £tO lOe. ; United 
States Patent, Indoding all expenses for the whole term, £17 lOe. Circalar of information as to the mode of 
prooaedinK tn spplying Ibr Letters Palsot, co«tt of Bnropean Patents genenlly, sod also of Cokmlal Patents, 
»rwanled npon application. Tra de-marks and Designs registered in England and abroad. 

TEHETUH HE YALVE FUBRiGE BAB CO., 



The only Fire Bars that— Completely ' prevent &moke, 
applicable alike to I^and pi: MarixxeJBpilers— Dislodge Clinker 
—Do not require Prickliig 6r Slicing—Are fitted in two hours 
without attachment to, or blowing off, Boilers— Save Twenty 
per Cent, of Fuel— Can be seen in operation contemporaneous 
with ordinary :Baj ra, at our^'Workg, trpTQN P ABK, B. 

* Eg^inatei an^fuU in/wmtxHon nbtaintdble at Qgicei, 

36, WALB ROOK LON DON, E.G. 




PAPER BAG 

MACHINERY and 

HIGH-SPEED ENGINES. 



F. D. BUHBTED, Cannook ClhaBt Foondxy &£sgae Woike» Hednesferd, BU&rdsbire. 

RAYNER'S PATENT VOLUTED FRESHWATER CONDENSERS. 

C9A^<}II0NED AMD A|>£BOySD BT THS BOASD OF TKADK), 

lV>r Emifirration, Troop, Pa8sa!iifir«T, and CatUe Ships. SmaUest and best in the market. 
Made entirely qf Sheet Copper^ brazed tooethbb with Oun-Metal Fittings. 

Galls, pr. day 'r4)nB.pr.d^4GaU8.pr.day Tons pr. day I Qall8.nc.d«y Tons pr. day I Galls, pr. day Tons pr. day 

150 '62 I 750 .... S*34 I 2tf00.. S'lS 4000 •«.• 11'9A 

690 .... 8*23 I 1000 .... 4*46. | 3600.. 13-8S | 6000 .... 2«*T6* 
This quantity is gna ranteed perfectly cold and fit to drink at exit. Higliest Testimonials and Price Liste on 
application .to STTPFISLD- A BBOWN.^ Goppeismitbs and Sole MaDnfactnrers, Devonport Street, 
Commercial Boad, London, K. ... Telephone ao. 5807i 

R. R. WHITEHEAO & BROS., Limited, 

(LATE WANDLK FELT CO.) 
10, ENDELIf STBEET, LONG ACBE, LONDON, W.C., 

The OBIOINAL MANUFACTUBEBS of eyeiy kind of 

FELT AND CLOTH 

FOB 

PIANOFOR TES AND HAR MONIUMS. 

A Large Stock of Hammer^ Damper^ and Mechanic Felts and Cloths always kept, 

THICK TAPER FELT SPECIALLY FOR IRON-FRAMED PIANOS. 
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ELEC TRIC LIGH TING. 

ELWELL-PARKER, Limiteii 

WOLVERHAMPTON, 

LIGHT THE 

PAVILION OF THE PRINCE OF WALES 

BY MEAKS OF THEIB 

^00X73M:X7X.^^0RS, 

DYNAMO, AND ENGINE; 

AND FBOVIDX THEIB CXIiEBBATIiD 

DYNAMOS for lighting the 
SUBWAY FROM SOUTH KENSINGTON STATION, the 

(6-T7nit Machine) 

DINING ROOMS, and the EAST QUADRANT. 

(40-X7xiit Maehint) (15-T7nit Machine) 

A THREE -CYLINDER ENGINE and DYNAMO, 

(COMBINED), 
AT THE COALBROOKDALE COMPANY'S STAND, 

3-Uiiit DYNAMO and ACGUMULATOBS 

AT MR. TAYLOR SMITH'S STAND. 
FOR MR. HOLROYD SMITH'S 

ELECTBIC TBAMWAY, 

AND FOR ILLUSTRATION OF THE 

NEW METHOD of obtaining CONSTANT 
Electro-motive Force, invented by Sib 
David Salomons, Bart. 

CATALOGUES ON APPLICATION. 
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JOSHUA BOCKTON AND CO., Limited., 

XI 90- <» X W XI XI R S, 

WELL HOUSE FOUNDRY, LEEDS. 

Makers of Engineers* and Shijphuildera* Self -acting Tools, Testing Machines, etc. 

See Exhibit No. 170. See Official Catalogue, page 28. 

WEBSTER, HORSFALL, & LEAN, 

BX It TV r I !«■ O- TP*" A 

MANUFACTURERS OF 

BEST STEEL WIRE FOR ROPES, SPRINGS, NEEDLES, 
FISH HO OKS, PIANOS, BICYCLE S, &c., &c. 

IMPROV ED STEEL MUS IC WIRE. 

Sole Manufacturers of Homo : Wire for Atlantic Cables, 1865-66. 

PRIZE MEDALS 1851, 1855, 1862, 1807. 
<r See SHOW CASE, Class 32, Qroup 169. 

THE PERMANENT EXHIBITION 

REGISTRY AND AGENCY 

OF APPROVED 

I Xpr|tfrrfural ^fimtfi ani Infmtfion;* 

1 10, Baker Street, Portman Square, W. 

I SANITARY CONSTRUCTIONAL AND DECORATIVE EXHIBITS. 



Particulars, Illustrations, Models, and Examples of all matters connected with 
House Construction, Scientific Drainage and Sanitary Fittings, 
Heating, Lighting, Ventilation, Smoky Chimneys, House Fittings, 
and Decorative Hangings, &c., of every description. 

S, S. PHILLIPS, Manager. 



OPEN FREE , 10 a.m. till s VM. SATURDAYS, lo a.m. ffll i p.m. 

H. W0LFFRAMM;rZ)/?f5Z)f/vJ Pianoforte Manufacturer, 

Invites the MUSIC TRADE and PROFESSION to Inspect his 
Pianos at the London Show Rooms: — 

289-291, REGENT STREET, W. 
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WILLIAM JOHNSON, «"E=M*lEk,'-EEDs, 

ASKS SFEOUL ATTENTION TO HIS 

New Patents in B M-mating and Brid & Tfle P ressing Mmti\, 

The two Macliiiies are designed to work in conjunction witli eacli other, anl 
witli two boys, will turn out 10,000 best qnality fronting Bricks per day, in a 
plastic or semi-plastic state, ready for going direct to kiln. They reqnire little 
power for driving, the least possible sHll in management, and can be adapted to 
work any kind of clay ; and practically are without wear and tear or possibility of 
break-down. 

Patent Leyeb Fbess can be used independently, and will torn out the best 
finished work at a tenth the cost of hand labour. 

BBICKpMAElNa FIiANT IN ATiT, ITS DETATT.8 ST7FFLIED. 

Full particulars and Illustrated Catalogues on application. 




Waterloo-st., Glasgow, and 156, Upper Thames-st, London. 



"Cvrmt" Steam Pump. 


Cyl. 


Pump 
Cyl. 


Prioe 


4" 

6" 
8" 


2" 
21" 
Si" 


£17 158. 

£26 
£29 108. 

£68 




Tor 'WorKtkap Maekine* and Tool* 
for " Clyde " Steam Pump. 

SPEOIAI.ITIES.~''Clyde '* Steam and 
Ballast Pumps. liathes, JDriUing:, 
PUminer, Shaping:, Slotting** and 
Screwing: Machines in Stock and 
in Progress. 

Illustrated Price Catalogues on Application. 



Lathes Sorkw-outtino. 
V GentiM X 8-ft B«d £82 
6'' ,. X lO-rt. „ £88 
10" „ X IS-ft. ., £68 



DBiruKO Machines. 
2^' Spindle admit 8(X'dia. £80 
24" „ ., W „ £87 



& CO. 



(ESTABLISHED 1849) 



MANUFACTURERS AND PATENTEES OF 
PHO TOGRAPHIC APPAiElA TUS. 

Show's Kew Combination Camera ; Patent Camera Adapter ; Eclipse Instan- 
taneous Shutter; Extra Bapid Rectilinear I<enses; New Portable ^"^JJJJJJJ 
lionses ; Shew's New Kodel Tourist Camera, Portmanteau or Tricyclists* 
Stand; Shew's TTniversal Camera Clip; Extending: Body for Cameras, 
Begristered Double Baok, &o., &o. 

SHOW CASE;-SEE NO. 2250, GRO UP 29. 

CIBCXriiAB OP SPECIALITIES and THE PHOTOaBAPHEBS' QVU>% 

Free on application to 

J. F. SHIJT^ So Co., 88, Newman Street, 

Fow Boon from Oxford Street, London, W, 



Digitized by 



Google 



Advertitemewta. 



R. WAYGOOD & CO., 

MANUFACTURERS AND PATENTEES OF 

LIFTS, CRANES,& HOISTS, 

WORKED BY 

HAND, STEAM, GAS, OR HTDRATILIO POWER. 



6A8-HEATED COFFEE ROASTERS, &c. 

WOKKS :— Falmouth Boad, Great Dover Street, London, S,E., and at 
WEST ANNEXE, HTTEBlirATIOlSrAL DTVENTIOHS EXHIBITIOlSr. 

im SPENCER, M TUBE WORKS, WEDHESBBBT 



TUBES 




SILVE R MEDAL, MELBOURNE, 1881. 

Wrought Iron Tubes and Fittings for Gas, Steam. 
Water. Hydraulic an<i Heating Purpoaep—Galvaii- 
Ized, White Enamelled inside, or coated by Dr. , 
Smith's Procefs. Iron and Gun-Metal Ckxshs and 
Valves, & c. Gas Fitters' .Tools, etc. 
— — — LONDON OFFICE : 

COILS to 500-ft. LONG OF ALL KINDS. 3, ftTJEEN STREET PLACR E.C. 

E. D. COWAN 6l Co., 

^awitatri? an6 e^i?6rtt«Ctc Engineers 

Patentees and Sole Manufacturers of the Newly-Patented 
HALF-TURN HIGH-PRESSURE VALVES AND TAPS FOR 

STEAM, WATER AND GAS. 
STEAH WOEZS, 25. EIOHMOlirD STREET, BATH STREET, E.O, 
58, DEVOZrSHIRS ROAD, UPPER H0LL0WA7, LOXmOlT, XT. 

HA6KET, HAGKET AND CO., 

Manufacturers of Compound Lubricating Oils. 

CONTRAC TORS TO HER MAJESTY'S GOVE RNMENT. 

GOIiD KCEDAIi specially awarded to Mackey. Mackey & Co., at the Tutemational Health Exhibition, 1884. 

MBDAIiS.— Cfpe Town, 1877; Brighton Health Exhibition, 1881-; Cork Exhibition, 1883. Highest Awards 
also given at tbe Exhibition of the Sanitary Institute of Great Britain at Dublin, 1884, and International Medical 
and Sanitary Exhibition, South Kensington, 1881. ' ' [ 

These Oils being perfectly pure, free from acid, gum, and mucilaginous matter, have no action 
upon the metallic surfaces with which they come in contact, but keep the working parts cool and 
bright ; are specially recommended for lubricating the Pistons of Steam Cylinders and Valves of 
Marine, Stationary and Locomotive Engines, Shafting, Heavy Bearings, Railway Points, Signals, 
Trucks, Waggons, Tramcars, Spindles, Sewing Machines, Bicycles, Tricycles, and for all light and 
heavy Machinery and all general Lubricating purposes. 

MANUFACTURED ONLY BY 

MACKEY, MACKEY AND CO., 

1 & 2, BOUVERIE STREET, FLEET ST., LONDON, E.G. 
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Advertisements. 



IMPROVED PATENT NON-CONDUCTING COMPOSITIOK. 

THREE SUCCESSIVE PATENTS. 

For OOATINO BOILEBS, 8TEA.M PIPES, and other itetm. 
heated sarfaces. To prereDt the r^diatioo of Heat, sare Foel, 
and increase the power of Steam. It will at once ahow a leik; 
it cannot catch or oommnnicate Fire. Us d by HJf.'s Govern- 
ment in the Dockyards, ftc, after trial in competitkxi with fire 
other coverings. 

CONTINUED ORDERS FROM the GOVERNMENT. 

May be seen wh?re it has been in ose for 12 and 15 yeari. 
KEGI8TXKVD TKADB icABK. Established 1806. 




QRAT STBEET, near PHILPOT STREET, COKCMEBCIAIi BOAD, LONDON, E. 

SOUTH OA]:.]:.]3iKT, ivorth court. 

stand No. 362. 



BULL-DOG RAILWAY CHAIR. 

(CORTEEN'S PATENT.) 

1. No Wedges. 2. Equal Fitting to each side. 3. Held 
by Cross-pin acting as Draw-joint. 4. Liberated at once. 
5. No Chattering " ; and 6. Application to any Rails at 
present Cost. 

SWAIN, Agent, 14, CAMPO LANE, SHEFFIELD^ 

GROUP VI. (NORTH OF QUEEN'S GATE ANNEXE). 



ROAD CARRIAGE BRAKE. 

(CORTEEN'S PATENT.) 

1. Works at back of Front Wheels. 2. Free Locking 
secured. 3. Applicable to C. or other Springs. 4. Worked 
by Hand or Foot ; and 6. Slight Construction and Cost. 

SWAIN, Agent, 14, OAMPO LANeTsHEFFIELD. 

THE BEST ROOF OF THE PRESENT DAY IS MADE BY USING 

PATENT LOCK-JAW ROOFING TILES. 



Send for Lists and Full Particulars to the Patentee, 
CHARI^ES R. PHII^UPS, HCWPORT, ROflT. 
IiONBON AGENT:— H. A. PRICE, THE PAVEMENT, CLAPHAJt 
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PATENT SELF-FASTENING COAL PLATE CO. 



Fastens automatically from the ontptde ; 
can oply be opened from the inside. EfTecto- 
ally4ux)tt^cts householders ftQm the heaTf 
damages constantly obtained for injuries 
sustained through inefficient Goal Plates. 
The Spring is tjf- galvanized steel ; will not 
rust or get out of order. Over 2000 fixed in 
Kensingtoh alone duriUg the last four years. 
The price of tiie 12in. size is only 48. 6d. 

2, Wynyatt Street, London, E.O- 

\Vm. HALFORD, Managing Partner. 

PAYEHENT LIGHT MANUFACTURERS. 



HUNTER'S PATENT 
ANTI- BREAKAGE TELESCOPIC HOPPER, 

For TRIMMING VESSELS and other purposes. 
CHARLES L. HUNTER, Bute Docks, CardifT, England. 

Ezliibited at STAIiI* No. Stand 22, Eastern Arcade. 




MANUFACTURER OF TYPE-CASTING MACHINES, MOULDS, MATRICES, 
And every appliance for the Type Foundry, with all the latest improvements. 

Type Foundries fitted up tjcith every appliance complete upon the shortest notice, 

JH3STIM Jb^TES 03ST -A- 1> I» L I O -A- T I O IT. 

3, WILMINGTON STREET, CLERKENWELL, W.O. 



Information respecting all descriptions of American Products and Manufactures, and Indents 
executed for same. 



AMERICAN COMMISSION MERCHANTS, 
3, COLEMAN STREET, E.G. ; and 108, BROAD STREET, NEW YORK, U.S.A. 

Iieak Free Gas and other Retorts, Hot Blast Conduits, and Furnace Work 
insured both IN and OUT of ACTION by using 

" PLUTONIC " CEMENT. 

See—" PLUTONIC " CEMENT AND ITS APPLICATIONS. Third Edition. 
Uted in allparU of Great BHtain and the Colonies. TetlimoniaU extending over 11 yeart. 

SOLE MANUFACTUBEB— "* 

WILLIAM RICHARDSON, Gas and Water Eogmeer, BIRMINGHAM. 

HATHOR N. DAVEY, & CO ., LEEDS. 

PUMPING AND HYDRAULIC MACHINERY. 

THE DOMESTIC MOTOR OR SAFETY ENGINE. 
ELECTRIC LIGHTING ENGINES. 

Descriptive Catalogues on Application. 
See STAND No. 1195. 

2 E 
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Cylinder Box Nailing MacUne Go, 

LINES AND BRIDGMAN'S PATENT, 1884. 
No. 43 Stand, Group 10,. West Annexe. 




The admntages ot using these Machines may be gathered from tie* 

following facts:— 

One Woman and a Girl can prodnce from 1,100 to 1,200 Boxes per day, at a 
than 3«., whereas by hand labour the cdst Would be at least 24»., or eight times this aiiiuu|i*"" 

Any kind of Nail otfQ be used in the^er M»ohiii^, Brads, Out-Oasp^ Eosobeacl, 
Fveach, vBidk from half an inch to 3 inches long. The Machine will daye xi^n^ Ij t9 l^W^ 
at one operation. - 

The slihplicity of these Mathines enaUes them to be efSoieiMfcly worked '^ieadHM^^^f^f^ 
or girls at once, no technical knowledge whatever being required. /' ' ' * - 

The Boxes made by these Machines are. superior in miish to those made Ijy hand, 
jpeVfectly squiire and ttue every way. • • 

For further partictdars apply to — The Cfjrlihder Box Nailing KacMiie i 

68 to 71, Chiswell Street^i^Qv 
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FISHERIES EXHIBITION LITERATURE 

PUBLISHED BY 

WM. CLOWES A SONS, LIMITED, 13, Cbaring Cross, S.W. 



NOW READY. 

THE INTERNATIONAL FISHERIES EXHIBITION 

LITERATURE. Complete in 14 Vols., each ftlly indexed. Demy 
8vo. cloth. Price £fi 6s. 

The Fourteen Volumes, as above, comprise the whole of the Important 
Literary Outcome of the Fisheries Exhibition, which is issued in a collected 
form with copious Indexes, &c., by desire of the Executive Committee. 

Any of the various divisions of this work may be obtained separately, at 
the following prices, but the volumgi of leach division cannot be separated : — 

* ;f /. d. 

THE HANDBOOKS. Forming Vols. L to IIL .. i 11 6 

THE CONFERENCE PAPERS. Forming Vols. IV. to VII. 220 

THE PRIZE ESSAYS. Forming Vols. VIII. to XL .. 2 2 o 

THE OFFICIAL CATALOGUEi p.^,„ vnr yft rs \ 

AND JURY AWARDS. | Formmg Vol. XIL o 10 6 

THE OFFICIAL REPORT. Forming Vou XIII 010 6 - 

THE ANALYTICAL INDEX. Forming Vol. XIV. o 10 6 

The exhaustive range comprised by the Handbooks and Prize Essays, 
which are by writers of great eminence and authority, and the comprehensive 
nature of the Papers which emanated from the various Conferences, combine 
to render this Series an exceptionally instructive and condensed Library of 
Beference on all qiiestions appertaining to Fish, Fishing Appliances, and the 
Fishing Industries of all Countries, brought down to the datd of the Inter- 
national Fisheries Exhibition of 1883. 

A Complete List, showing the contents of each of the above volumes, will be 
sent post-free, and copies of any of the Handbooks, Conference Papers, or Prize 
Essays, may stiH be obtained of the Publishers. 



LONDON : 

WILLIAM CLOWES AND SONS, Limited, 

OrPICIAL PRINTERS AND PUBLISHERS TO THE EXECUTIVE COMMITTEE, 
13 CHARING CROSS, S.W. 
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AGO I D ENTS 

OF AIJ^ KINDS 

IMSUf^ED AGAINST AT 

64 CORNHILL, 



LONDON, BY THE 



RAILWAY PASSENGERS 

ASSURANCE COMPANY. 



W. J. VIAN, SeerOanf- 



PEARS 

SOAP 

A Specialty for the Complexion. 

Recommended by Sir Erasmus Wilson, F.R.S., leUe Prtstif*^. 
of the Royal College of Surgeons of England, as 

" THE lOST BEFRESHING UD AGREEABLE OF BALMS^OR TjlE SP 



WVDOM: PBIMIKD Vt William GLOWU ASD IQHB. Lmrrcn. arrAVvnan am flHABUia i 
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